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MILSON STRUCTURAL PANEL FASTENERS 


Now Voi-Shan’s three sizes bring all the advantages 
of Milson Fasteners to almost any application that 
calis for quickly removable structural panels. Milson 
Fasteners make the panei an integral part of the 
primary structure—yet permit fast, repeated ‘ss 
to equipment behind the panel. Voi-Shan's \uree 
structural sizes, 14”, ,,”, 44”, two sleeve bolt head 
styles, five receptacle configurations, and two tem- 
perature ranges permit maximum design flexibility. 

Milson Fasteners close gaps up to .125 in. with 
four or less turns—permit hole misalignments up to 
-040 in. Self-iocking, they have only four parts, need 


no adjustment, and can be re-used 350 or more 
times. Deep hex socket provides quick tool insertion, 
high preload, superior power driving, and longest 
recess life. Milson Fasteners have common hole size 
in the panei and substructure and ali parts are 
completely interchangeable, available in alloy steel 
for temperatures to 550°F; in corrosion - resistant 
steel to 700°F; and with seif-sealing receptacles. 

For new brochures, further information, 
prices, and/or technical assistance on this and other 
quality fastener products, you are invited to contact 
Voi-Shan's Sales Service Department. 
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*in alloy steel for temperatures to 550°F; or corrosion- 
resistant steel to 700°F. 
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icable rements for use with 
2 & 3 fuels per Spec. MIL-R-6855. Applicable 
ture range —65°F to + 260°F. Applicable pressure range +50 P.S.1. 


GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 


Now... 


a molded liner 





that prevents 


rocket casing 
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1. Keeping rocket casings from buckling nnder extreme contaminat e, the liner erodes away and is dis- 
thrust temperatures produced by our second-generation charged in t ist, leaving no dead weight within 


; 


missiles was a serious problem. One solution: Increase the rock« 
casing thickness. But this imposes severe weight penal 3° Now being checked out for advanced missiles, this 
ties. What was needed: A lightweight insulating mats Good 
rial able to withstand heat up to 7,000°F for as long : Day 


year | | ible thinner casings — bigger 
t’s molded, moreover, it can be 
two minutes formed t onfiguration and degree of taper. 
' Molding t r materials, as well as the develop- 
2. To meet this need, Goodyear has perfected a ment of ni ls for use in difficult insulation 
nique of high-pressure molding rocket liners from areas suc} nes and nose cones for re-entry 
new Navy-developed rubberlike compound. Goodyear’ vehicles, et being evaluated at Goodyear. 
molding process on such rubberlike materials achiev 
inprecedented dimensional accuracy as well as the ab For com} ‘ite on company letterhead or 
ty to duplicate this precise accuracy in succeeding pr: phone: The Tire & Rubber Company, Aviation 
duction units. Result: A liner that is not only precisel) Product Dept. S-1715, Akron 16, Ohio, or 


true to specified tolerances but also free of voids and Los Angel: fornia. 


Lots of good = AVIATION 
things come from V4 PRODUCTS 


More aircraft land or jyear Tires, Wheels and Br : n any 











a message to men who keep a thought ahead of progress... Butler and Edwards 
lacked all but vision when they designed their 19th century delta-winged jet. ™@ But with today’s methods 
and materials, vision itself is often the only requisite to progress. lf your concepts border on reality, 
perhaps Ex-Cell-O’s experience can help turn your prints into skyborne products through our precision- 
machined parts and assemblies, fuel control devices, servomechanisms, actuators, inertial guidance 
systems, remarkably precise, numerically-controlled machine tools, and other manufacturing capabilities 
available to you today. | Call our Representative, or contact Ex-Cell-O’s Aircraft & Missile Division, Detroit. 


The use of a solid fuel propeliant, and a sliding nacelle amidships for CORPORATION 
ORTROIT 38, MICHIGAn 


longitudinal control, were among the advanced features of this jet 
aircraft design proposed by Englishmen Butler and Edwards in 1867. Aircraft € Missle Diksion 
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SEE EX-CELL-O’S BOOTH 946, NMTBA EXPOSITION 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: . v4 7 Spe, 
— 
ae 


BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO. EX-CELL-O FOR PRECISION P,§ 
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AVIATION CALENDAR 
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July 18-19—Liquid Rockets and Propellants 
Conference, American Rocket Society, 
Ohio Union Building, Ohio State Univer- 
sitv, Columbus, Ohio 

July 18-19—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Beverly 
Wilshire Hotel, Beverly Hills, Calif 

July 21-27—Third International Medical 
Electronics Conference & Exhibition 
including session on medical clectronics 
1 space research), London, England 

July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
ver, Stanley Hotel, Estes Park, Colo 

Aug. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ington, D. ¢ Sponsors Institute of Ra 
lio Engineers; U. S. Army Signal Corps 

Aug. 1-3—"Future of Manned Military Air 
raft Classified Meeting), Institute of 
the Aeronautical Sciences, E) Cortez Ho 
tel. San Diege Calif 

Aug. 2 11—27th Annual U.S National Soar 
ing Championships, Ector County Am 
port Odessa, Tex 

Aug. 8-ll—Wester National Meeting 
American Astronautical Socicty, Olympx 
Hotel, Seattle, Wash 

Ang. 8-12—1% Pacific General Mecting 
American Institute of Electrical Engi 
neers, EF] Cortez Hotel, San Diego, Calif 

Aug. 15-20—11]th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm 

Aug. 16-18—Fourth Annual Tri-Service Con 
ference on Biological Effects of Micro 
wave Radiation, New York University 
Post-Graduat Medical School NYlI 
Medical Center, N.Y4 Sponsor: Aut 
Research and Development Command 

Aug. 18-19—Second International Sympo 
nm Oo Submarin ind Spa t Medi rhe 
Laboratory of Aviation and Naval Medi 

Karolinska Institute, Stockholm 
(Continued on page 6) 
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nlikyt 
bugs 
have 
antennas 


taken insects thousands of years to evolve countiess 
of antennas to suit environmental conditions and adapt 
functions perfectly. Dorne & Margolin 
time et their disposal, yet they achieve 
iiarty satisfactory end results. 

world has nothing on Dorne & Margolin when it 
all-out organization to get the job done. Meticulous as 
bees, determined as ants, more curious than moths .. . that’s the 
ing problem in components or systems .. . aircraft 

les, les, practiced by D & M engineers. 
been products in which we can confidently take 
-ask our customers®. By the way, our engineers still 
a healthy and creative curiousity about antenna problems. If 
there's one plaguing you, no matter how large...or small, drop 


DORNE & MARGOLIN, Inc. 


WEST COAST EAST COAST 
Westwood Boulevard ) New kA 
Angeles, California 


if you're an engine@r whose creative curiousi 
desire for many organizational benefits " 
tion, contact_R, E. Anderson, Chief Engineer 





A concept takes 

a perfect blend of skill, 

knowledge, experience and facilities 

before it becomes a reality. 

The SPACE-TRONICS ‘“‘reality”’ 

is firmly based on men who know of 

what they speak and do... 

physicists, mathematicians and 

a engineers who have made singular 


concrete 
major weapon systems programs 
concept (Atlas, Polaris, Titan, 
for Minuteman, Wizard, Bomarc, 
7 Sage, Samos and Eagle) 
accomplishment ~“ 
SPACE-TRONICS /has 


gathered together an exceptional 


contributions to almost all of our 


team of men with complementary 
talents and has provided them with 
the finest possible facilities for 
advanced research and development 
The result: A concrete 

concept for accomplishment 


Space Communications 

Digital Components 
Reconnaissance Systems 
Recording and Storage Equipment 
Mechano-Optical and 
Electro-Optical Devices 
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(Continued from page 5) 


Aug. 18-19—Electronic Packaging Sympo- 
sium, University of Colorado, Boulder. 

Aug. 23-25~—1960 Cryogenic Engineering 
Conference, University of Colorado, 
Boulder, Colo 

Aug. 23-26—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon 
sor: National Aeronautic Assn 

Sept. 4.5—Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11-1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 7-9—Joint Automatic Control Confer 
ence, Massachusetts Institute of Tech 
nology, Cambridge, Mass Sponsors 
Instrument Society of America; American 
Society of Mechanical Engineers; Ameri 
in Institute of Electrical Engincers; In 
titute of Radio Engineers; American 
Institute of Chemical Engincers 

Sept. 8-9—1960 Engine and Operations 
Symposium, Airwork Corp., Millville 

Sept. 12-13—Sixth Annual Titanium Metal 
lurgy Conference, New York University’s 
College of Engineering, Bronx, N. Y 

Sept. 12-16—16th Annual General Mecting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 


Sept. 14-16—Annual Meeting, National 


Assn. of State Aviation Officials, Wort 

Hotel la kson Wyo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C 

Sept. 19-22—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash 
ington, D. C 

Sept. 21-25—National Convention and Acro 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran 

Calif 
Sept. 25-27—24th Annual Convention, In 
ational Northwest Aviation Council 

Harrison Hot Springs British Columbia 

Sept 27 30—Space Power Systems Confer 
nee, American Rocket Society, Miramar 
Hotel, Santa Monica. Co ponsors USAF: 
{ S. Army: us Navy NASA AEC 

Oct. 3-5—Sixth National Communications 
Symposium, Institute of Radio Engineers, 
Utica, N. Y 

Oct. 3-5—Seventh Annual Meeting, Insti 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aero- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 

Oct. 10-14—Society of Automotive En- 
gineers National Acronautic Meeting, 
including USAF Office of Scientific Re- 
search Astronautics Conference, Ambas- 
sador Hotel, Los Angeles, Calif. 
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A FILTER THAT TELLS YOU 
WHEN IT NEEDS CLEANING 


The indicator in the top of this new Purolator 
filter pops up automatically the moment the 
element is too clogged to filter accurately. When 
the element has been cleaned, you simply 
depress the button until it resets automatically. 
It stays down, hidden, until the next cleaning 
is due. That's all there is to it. 


WHERE CAN YOU USE IT? 


In any fluid system (up to 275°F, 5000 psi) 
where differential pressure can be used for 
measurement. The mechanical indicator filter 
can be made for practically all sizes and oper- 
ating conditions. It can be designed with or 
without relief valves and by-pass arrangements. 


High filtrate viscosity caused by low tempera- 
ture won't trigger the indicator because the 
piston is locked in place below 30°F. 


HOW FINE DOES IT FILTER? 


Anywhere from 5 to 50 microns, depending on 
the filtering medium used. Units now in pro- 
duction meet indicator requirements for pro- 


posed MIL SPEC: MIL-F-8815. 
HOW BIG IS IT—HOW MUCH DOES IT WEIGH? 


Check through the chart of standard specifica- 
tions below. If you want more information, fill 
in the coupon and mail it to Purolator Products, 
Inc., Department AW50, Rahway, New Jersey. 


STANDARD SPECIFICATIONS 


G-416-1 
ASSEMBLY NO. 60878 


ASSEMBLY NO. 
6652922 


ASSEMBLY NO 
6652965 





MATERIAL (Capacity — 5 GPM) 


(Capacity — 12 GPM) (Capacity — 23 GPM) 





Head Aluminum 
Case Aluminum 


Element Stoiniess Steel Wire Cloth 


Aluminum Aluminum 





Aluminum 
Stainless Steel Wire Cloth 


Aluminum 





Stainless Stee! Wire Cloth 





DIMENSIONS 





8X," long x 3” (btw. conn.) 
1%" 0.0. x 3"X%,” long 
Yq-14 UNF-3B (AND 10050-10) 
© 20°F 


Overall 
Element 
Connections 
80 PSI at temperatures over 30 
3000 PSI 


Indicator Actuation 
Moximum Operoting Pressure 
Maximum Operating Temperature 225°F 
1.8 tbs. 
25 Microns Absolute 
3750 PS! 


Weight of Complete Unit 
Degree of Filtration 
Element Withstonds 


Relief Valve Setting None 


Filtration For Every Known Fluid 


PURQLATOFR 


PRODUCTS, INC. 


RAMNWAY, HEW JERSEY AND TORONTO. ONTARIO, CARADA 


70 PSI at temperotures over 2 


9%," long x 4” (btw. conn.) 
1%” O.D. x 4," long 
1-12 UN-38 (AND 10050-12) 


127%," long x 414" (btw. conn.) 
2” O.D. x 7%” long 
154-12 UN-3B (AND 10050-16) 


20°F 80 PSI ot temperotures over 30° + 20°F 


5000 PS! 4500 PS! 
275°F 275°F 


4 ibs 6 Ibs. 























25 Microns Absolute ; 25 Microns Absolute 
3000 PSI 500 PS! 
None 225 PSI 











Purolator Products, Inc 
Dept. AW70, Rahway, New 


Please send furthe on Purolator's exclusive Mechanica! Indicator Filter. 
| have enclosed o drawing my filtration problem. Whet do you recommend? 


Nome tt EE LOCANDA, PCRS, FSA 


Company 


Adoress 
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G6 Fhg@ght Propulsion 


CF700, 4000-pound thrust aft-fan engine, has successfully completed its initial series | 


of tests ahead of schedule. 
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CF700 Testing Begins 
Ahead of Schedule 


LYNN, Mass.—The CF700, G.E.’s first 
small aft-fan engine, has successfully 
completed its initial series of test runs 
ahead of schedule. 

Operation was highly satisfactory. 
Runs checked out the new engine’s 
basic mechanical and operating char- 
acteristics. There was no appreciable 
vibration. Stress, temperature and pres- 


sure were well within limits. Control, 
fuel and lubrication systems functioned 
without incident. Visual inspection at 
the end of the test cycle showed all 
engine parts in excellent condition and 
operating properly. 

For more information on the CF700, 
check GED-3986. See coupon. 


FAA Certificates CJ-805-23/-23A Engines 


CINCINNATI, Ohio—General Electric 
received Federal Aviation Agency type 
certification of two models of its aft- 
fan engine during June. 

The certificate, numbered 1E5, covers 
the Company’s CJ-805-23 engine rated 
at 15,850 pounds thrust, and the CJ- 
805-23A, with a thrust of 16,100 
pounds. General Electric has been ship- 
ping production aft-fan engines to Con- 
vair since late April for the 635-mph 
Convair 990 jet airliner. 

Convair 990’s are scheduled to enter 
commercial service in 1961 with Amer- 
ican Airlines, Swissair, Scandinavian 
Airways Systems (SAS), and REAL of 
Brazil. 

The test program accomplished for 
this certification concentrated on the 
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FAA has Certificated CJ-805-23 and -23A. 


fan section of the engine, since the basic 
engine has already been certified by 
FAA, and is in commercial service. 
The aft-fan unit testing included opera- 
tion during overspeed, overtempera- 
ture, fatigue, stress, and icing condi- 
tions. 

For additional CJ-805-23 information, 
check GED-4117 and GED-4192, latest 
CJ-805 Progress Reports. See coupon. 


| carrier 


McDonnell F4H 
Completes Carrier 
Suitability Trials 


ABOARD USS INDEPENDENCE— 
McDonnell’s F4H, powered by twin 
General Electric J79 turbojets, recently 
completed its carrier suitability trials. 
Launched by steam catapult 18 times 
during the trials, the Phantom II dem- 
onstrated that it can operate easily from 
today’s modern U.S. Navy carriers. 


McDonnell F4H demonstrated that it can 
operate easily from carriers like the USS 
Independence 


Phantom II demon- 
125 


The Mach 2+ 
strated its ability to fly at slow 
knot carrier approach speed. 

Wave-offs were accomplished on one 
engine, without using its afterburner. 
Rapid and reliable response to throt- 
tle movement, especially important to 
carrier operations, was demonstrated. 
Engine performance and performance 
of the two paralleling 20 KVA hydrau- 
lic constant-speed drives also produced 
by the Flight Propulsion Division were 
excellent. 

Squadron deliveries of the F4H/J79 
will begin later this year. 

For more information about F4H/J79 
trials, check GED-4106. For 
constant speed drive information, check 


| GEA-6890. See coupon. 


Delta Orders 
3 More 880’s 


ATLANTA, Ga.—Delta Air Lines has 
ordered three additional Convair 880 
jet airliners. The General Electric- 
powered aircraft will be delivered in 
August and September, 1961. All ten 
880 jet airliners first ordered by Delta 
will be delivered this year. 





B > | Y “ A report about progress in products 
4 from the Flight Propulsion Division of the 
eS : 4 » General Electric Company 


Sketch of Kaman HU2K shows how J85 
pod mounts to provide boost power. 


J85 Boost Promises 
Increased Helicopter 
Speed, Lift, Range 


WASHINGTON, D. C.—An economical 
new method of substantially increasing 
the speed, lift, range, and versatility of 
newest military helicopters has been 
announced by the Kaman Aircraft Cor- 
poration and the General Electric Com- 
pany. 

The method uses the currently avail- 
able G-E J85 for boost power and could 
be ready for flight testing in six months 
without major development expense. 

Engineering studies by Kaman show 
that addition of the jet boost system to 
the Navy's newest turbine-powered utili- 
ty helicopter, the HU2K, would increase 
speed 40 percent, lift 20 percent, and 
range 17 percent over the already high 
levels achieved using the basic Gen- 
eral Electric T58 powerplant. Hover- 
ing and climb characteristics would 
also improve. 

Detachable pod for the J85 is about 
50 inches long, 30 inches in diameter, 
and weighs 400 pounds. It would be 
equipped with a simple “plug-in” type 
connector and could be attached or re- 
moved by two men in a matter of min- 
utes. No major helicopter alterations 
are necessary for adoption of the boost 
system. 

Directional control of the jet exhaust 
stream could be preset or pilot con- 
trolled by rotation of the engine ex- 
haust nozzle to give either maximum 
horizontal thrust for speed, maximum 
vertical thrust for lift, or intermediate 
thrust for boosting both lift and speed. 
For more information about the J85 
and its many applications, check GED- 
4095. See coupon. 


New CJ610 Turbojet Offered 
for Small Executive Aircraft 


LYNN, Mass.—A new 2700-pound 
being offered by General Electric 


Designated the CJ610, this turbojet 
military J85, and a companion engine 


to the 4000-pound thrust CF700 
fan engine now on test. 

The 355-pound CJ610 is a dry 
to which have been added the CF70' 
bottom-mounted gearbox and access 
package. Or, in other words, the ‘ 
610 is identical to the CF700 except 
a turbojet tailcone replaces the CF 
700 aft-fan unit. 

CJ610 development will paralle! tt 
CF700 program. FAA certificati 
scheduled for December, 1961. 


New CJ610 turbojet produces more 
power for its size than any existing 


aircraft powerplant. 


Prototype CJ610 engines for 
testing can be delivered nine mont! 
from order. 

The CJ610 will produce more p 
for its size than any existing aircr 
powerplant. It is only 40 inches | 
17.7 inches in diameter. Guarantes 
thrust rating is 2700 pounds. 

Together, the CJ610 and CF700 
vide a broad spectrum of power 
aircraft manufacturers. 

If the CJ610 is chosen as the ir 
powerplant for an aircraft, the CF 
represents the logical follow-on 
future growth versions. 

The basic J85 gas generator, w! 
is common to the CJ610 and CF70¢ 
already proving itself daily at sea le 
and at altitude. It will have accun 
lated more than 50,000 operating ! 
by February, 1962, when these 
powerplants become available. 
For more information about the 
610, check GED-4208. See coupor 


thrust turbojet for small business aircraft is 


is a commercial version of the proven 


New Military Aft Fan 
Provides 22,000 
Pounds of Thrust 


CINCINNATI, Ohio—A new G-E mili- 
tary aft-fan engine, the MF239C, is 
designed to produce more than 22,000 
pounds of thrust for sub-sonic aircraft. 

The MF239C uses a growth version 
of the operationally proven J79 gas 
generator and an advanced aft fan. 

Engine designers have skillfully 
matched MF239C by-pass ratio and 
fan pressure ratio to provide significant 
turbofan performance improvements for 
military mission requirements. 

Qualified 22,000-pound thrust en- 
gines can be available in July, 1963. 
For more information, check GED- 
5005. See coupon. 


FOR MORE DETAILED INFORMATION on 
these and other developments in General 
Electric products, contact your nearest 
G.E. Flight Propulsion Division represent- 
ative or indicate below the brochures 
you would like to receive. 


-—---------------- 


General Electric Company 
Section A206-12 
Schenectady 5, New York 


“CF700-1 Turbofan” 

“F4H/ 379" 

“Constant-Speed Drives” 
“MF239C Aft Turbofan Power” 
GED-4208, “CJ610 Turbojet”’ 

GED-4095, “J85 Turbojet”’ 

GED-4117/4192, “CJ-805 Progress Report’ 


| 

| GED-3986, 
| GED-4106, 
| GEA-6890, 
| ] GED-5005, 
| 

| 
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Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 











MOST 
ADVANCED 
OPERATIONAL 
ELECTRONIC 
~ WARFARE 
SYSTEM 
FOR OUR 
ARMED 
FORCES 











For more than a quarter-century, Hallicrafters has worked 
in close partnership with our armed forces on fast solu- 
tions to critical military electronics problems. Example: 
new airborne Electronic Countermeasures equipments of 
very advanced design, now being produced to protect our 
military aircraft. This kind of teamwork continues to pay 
off for America—in more effective, more reliable, more 
economical electronic warfare systems. 


hallicrafters (*) company 


Facilities, and Quick Reaction Capability in Airborne, Ground, Naval and Missile 
electronic systems for countermeasures . . . reconnaissance . .. maintenance and 


Looking for a challenging new opportunity? We are interested in qualified 
engineers at ail levels. For full details in confidence, contact William F, 


Frankart, Director of Engineering. technical support . . . communications, 
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AERO PRODULTS, INE. 
PUTS A DAMPER ON 
AIRCRAFT HAZARDS! 
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Elevoto 3 Fiveter D — 2 Tab Do 
CLEMCO AERO PRODUCTS tab and flutter dampers cihuan 2 & aa aie aS tae, 
are used on the CONVAIR 600 and 880. Aileron 2 Flutter Dompers — 2 Tob Dampers. 
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a Clemco Aero Products Tab Damper is used on the The Clemco Aero Products Rotary Flutter Damper is 
used on the control surfaces of the world’s fastest jet air- 
liners as well as on many high performance military air- 
craft. 
The primary advantages are space conservations, low 
static friction and maximum overall system rigidity per 
pounc of structural weight 
Space conservation is achieved by hinge line installa- 
tions. Low static friction is a necessity for proper opera- 
tion of a control system and is achieved by having the 
friction of the dynamic seals acting on a moment arm of 
approximately one-half inch 
Maximum system rigidity is attained by spanning a 
minimum amount of structure between Pons termi- 
nals. Since energy dissipation is limited by system rigid 
ity, great savings in structural weight can achieved 
by the use of rotary dampers 
The Clemco Aero Products Flutter Damper is a self- 
contained, temperature compensated, rotary hydraulic 
damper with integral shaft and housing vanes, and a 
visual fluid level indicator 
Three basic sizes are now in production and have been 
fully qualified. 
Max. Damping Dynamic Coupling 
Constant ir Stiffness Angular  Serration 
Dia in-lb/rad in-lb/rad Travel Diameter 
1.50 55 163,000 +30° 875 
1.75 1,406 235,000 +35° 1.00 
2.00-1 2,00 345,000 +35° 1% 
2.00-2 1,20 300,000 +47.5° 1% 
All maximum damping constants are at +160°F.. and 
can be increased if desired at lower temperatures. The 
length of al] units is approximately 7” and the static 
friction approximately 6 inch-lbs. 


— tabs of the world’s fastest commercial jet liners 
ere it serves the important function of flutter preven 
tion. 
The important requirements of this application are low 
static friction, a linear damping constant, zero lost motion 
and relatively high dynamic stiffness. All of these re 
quirements must be met through a temperature range 
of + 160°F. to -65°F 
The Clemco Aero Products design meets these require 
ments with a rotary hydraulic damper with a self-con 
tained accumulator and thermal compensation. 
Specifications are as follows 

Maximum static friction 1.5 inch-lbs. at -65°F 

Damping constant up to 150 inch-lb. /rad /second. 

Travel + 40° 

Limit load 660 inch-Ibs 

Dynamic stiffness 52,000 inch-Ibs. /rad 

Fluid MIL-H.5606 

Weight 2.77 Ibs 

Coupling Provision 4" diameter involute 

serration Per NAS542-64-31 

The damper has undergone more than a million cycles 
of oscillation at +%° amplitude, at a rate of 25 CPS 
and extensive thermal cycling with no evidence of dete 
rioraticn 
The characteristics of low static friction, low inertia, 
high dynamic stiffness and linear damping, obtainable 
in this basic design, suggest its use in many applica ations 
where mathematically idealized viscous damping is de 
sirable 
Designs to meet your specific application will be sup- 
plied on request 


Dampers with charactoristics other than the above can 
be supplied with a relatively short lead time 

Although these units were developed for flutter preven- 
tion, the stringent requirements of this application quali- 
fy them for use wherever a quality damper is required 


N STRUCTURAL WEIGHT WITH 
ND TAB AND FLUTTER DAMPERS, 


YOUR NEXT DESIGN CAN BE 3! 
CLEMCO AERO PRODUCTS ROTARY 


Write for complete Clemco Aero Products folder to 


bie hte ING. 


15225 South Main St., Gardena, California 
FAculty 1-5630 * DAvis 3-9272 * Teletype CPT 6093 


_ GEmee A AERO PRODUCTS, INC. is a VY owned subsidiary of “Kfathaway » 3sTRUMENTS, INC. AW 
on - DENVER. em Rh 3 
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this new turbocopter 
delivers a 2,000-pound payload 
/ at 14,000 feet 





Sikorsky S-62 demonstrates 2,000-pound payload delivery in the Himalayas at 14,000-foot altitude. 


The Sikorsky S-62 can hover...and then deliver, unique features built into this boat-hulled turbo- 
with pin-point precision, a 2,000-pound payload at _ copter. It takes off and lands almost anywhere—land, 
14,000 feet. This far exceeds the performance of _ water, shipboard, marsh, tundra, ice, mud. Find out 
helicopters of the S-62’s weight class, and actually more about the S-62’s economies and operating fea- 
betters the performance of much larger helicopters. _ tures. Call or write Sikorsky today. 

The turbine-powered S-62 thus opens new horizons 

for high altitude exploration, construction and sup- A New World of Mobility by 


ply —major news for helicopter operators. 72 \ IKORSKY AIRCRAFT 


Altitude capabilities are only one of the many Stratford, Connecticut/A Division of United Aircraft Corporation 
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STEPS IN THE RACE TO OUTER SPACE 


Atomic Pulse Rocket 


This is the Atomic Pulse Rocket, a pot- 
bellied space ship nearly the size of the 
Empire State Building, propelled by a 
series of atomic biasts. 

The enormous rocket (weighing 75,000 
tons fully loaded) is designed to leave 
Earth with a thrust of 100,000 tons. Al- 
together a thousand atomic blasts—each 
equal to 1,000 tons of TNT—are fired 
from a low velocity gun into a heavy steel 
rocket engine at a rate of one per second 
until the vehicle leaves Earth's atmos- 
phere. Then steam and vaporized steel 
maintain the thrust. After transit speed 

reached, and the propulsion system 


shut off, power is provided by solar bat 
teries plating the wing and body surfaces 


Inside the rocket, living quarters are 


situated in the rim of a pressurized wheel 
like cabin which revolves to provide art 
ficial gravity. Radio and radar antennae 
revolve with it. Tubular hydropon 
“gardens” on either side of the rim grow 
algae to produce oxygen and high pr 
tein food. 

The Atomic Pulse Rocket could trans- 


port payload to the Moon at $6.74 per Ib., 


less than one quarter the prevailing air 


ght charges over equivalent distance. 
A similar project is past the pilot- 
ly stage in the Defense Department. 


ARAMA, now providing the inertial 
ance system for the ATLAS ICBM 
engaged in advanced research and 

pment, is in the vanguard of the 
to outer space. For this effort, 
MAFAMA needs scientists and engineers 
erienced in astronautics. AAA@A, 
City, New York. A Division of 

in Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 
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— Kur You Can Vee Them 


ip no secret that people who make 
analog computers spend a lot of 
time talking to each other. Pity the 
chap who's trying to figure out how 
all this palaver applies to him. He’s 
in a semantic jungle. 


First, let’s define what kind of com- 
puters we're talking about. At Donner, 
we're concerned with two types — 
general purpose and fixed purpose. 
Quickly, general purpose analog com- 
puters solve equations describing 
lumped parameter, dynamic systems 
expressed in linear or non-linear differ- 
ential equations, or transformed (La 
Place) equations. They are used to 
directly simulate systems described by 
these equations. They are also used to 
analyze sections of these systems. In 
other words, this type of computer 
gives you freedom and flexibility lim- 
ited only by your imagination. 


THE FIXED PURPOSE COMPUTER 


Actually, there’s not much difference 
between general purpose and fixed 
purpose computers. The point is that 
fixed purpose computers fit neatly into 
your system to do a specific job. You 
don’t have to worry about program- 
ming—that’s built in. All you do is turn 
the knobs. It may interest you to know 
that 80 to 90 per cent of analog com- 
puting equipment sold is fixed purpose. 
At Donner, fixed purpose gear is one 
of our big specialties. It comes in a 
wide variety of sizes. Typical of light- 
weight devices is the solid state “think” 
device developed by Donner for the 
Polaris missile which monitors flight 
performance. If, for example, in the 
initial portion of the flight, the missile 


14 


a 


does not achieve sufficient velocity by 
a predetermined time, the Donner sys- 
tem aborts the flight. The missile gets 
the go-ahead only as programmed. 
Another fixed purpose computer is the 
on-line wind tunnel data reduction 
computer recently built by Donner for 
the National Research Council of 
Canada. This computer receives, proc- 
esses, and analyzes signals from force 
transducers mounted on a scale model. 
Such coefficients as lift and drag are 
continuously and simultaneously 
studied. 
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COMPUTERS FOR ANALYSIS 
ARE OFTEN USED 


Fixed purpose analog computers are 
used in linear and non-linear program- 
ming. Here, they solve problems of 
gasoline blending, game theory, lo- 
gistics, military tactics, and operations 
research. 

Other fixed purpose analog computers 
are used to study spectral density and 
variation coefficients. The spectral 
density computer is used to make 
vibration, noise and system transmis- 
sibility studies. Statistical evaluation of 
non-continuous or discrete process can 
be performed with variation coefficient 
computers. In this application, 
achieved values are put in and average 
value, standard deviation, and vari- 
ation coefficient instantly computed 














COMPUTERS FOR INFORMATION 
CONTROL, SIGNAL CONDITIONING, 
AND PROCESSING 

Three other examples of fixed purpose 
analog computers in use are a missile 
tracking computer, signal conditioning 




















computer, and process control com- 
puter. 

The missile tracking computer receives 
distance and angular displacement in- 
formation from tracking radars. From 
this information, the computer pro- 
vides a continuous plot of the missile’s 
position in cartesian coordinates. 
Signal conditioning computers modify 
frequency, phase or amplitude to re- 
store or control signal characteristics. 
They are used for hybrid computer 
links, preamplification of low level 
transducer signals, spectrum segmen- 
tation with active filters, or automatic 
control of dynamic range. 

Process control computers receive sig- 
nals from transducers, linearize the 
signals, compare them with set points 
both fixed and variable, and provide 
control signals with rate, reset, and 
proportional adjustments. 


LET'S 
HEAR 

FROM 
you 


Enough talk. We've given you a rough 
idea what Donner has done for other 
people. Let's find out how this applies 
to you. Send us a brief description of 
your problem; a paragraph or two will 
do. We'll write back telling how Don- 
ner can help and send you a Tech Note 
if it applies. If writing’s a chore, our 
engineering rep will be happy to dis- 
cuss methods of solving your problem 
with Donner’s computer systems. Just 
contact us for his name. Either way, 
youll get information that applies to 
your particular problem. Please address 
Dept. O9. 


DONNER SCIENTIFIC 
COMPANY 
CALIFORNIA 


CONCORD, 


SEE US AT WESCON 





SEALED 
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Somewhere in a wasteland, the Air Force Minuteman will 
keep its lonely vigil all through a thousand nights. Buried and 
untended, it mugt be ready to spring to life if the button is 
ever pushed. 

Minuteman poses a rea! challenge to the New Reliability 
—reliability which must guarantee successful firing at any 
moment in the far future. Each of the missile’s systems, each 
of its thousands of electronic components, must function per- 
fectly at that given moment. For once the missile is lowered 
into its silo, no human hands again need touch it. 

The Minuteman’s critical guidance and control system has 
been entrusted to Autonetics. We are proud to be a member of 
this United States Air Force missile team. 

Once again America’s defense force reaps the harvest of 
Autonetics’ pioneering. A decade of experience with major 
projects has given Autonetics a unique capability in systems 
management—and in meshing its work with that of other 
companies in building modern weapon systems. 


Guidance Systems by Autonetics @) 


DOWNEY, CALIFORNIA 
A DIVISION OF NORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, 0.C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL/ COMPUTERS AND DATA SYSTEMS 





SOOKLET 


on STAINLESS 
| STEEL TUBING 


sent on request 


This 36-page booklet newly published by Allegheny 
Ludlum is packed with technical data and authorita- 
tive information on both welded and seamless stain- 
less steel tubing. There are more than 20 tables for 
ready reference and many photographs. 

It will be helpful to design engineers and others in- 
terested in solving the many critical and demanding 
pipe and tubing applications, 
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The booklet contains the best and latest informa- 
tion available on product and design data on the sub- 
ject—the partial contents listed give some idea of its 
scope. You'll want a copy for your files. 

Write for your free copy of Allegheny Stainless Steel 
Tubing, Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. AW -7. 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 





STANDARD-Cambridge, under license from National 
Research Corporation, is now using the newly-devel- 
oped “super” insulation NRC-2 in its equipment for 


storing and transporting such hard-to-contain cryo- 
FOR LIQUID HYDROGEN VESSELS | zenic fluids quid helium and liquid hydrogen. 

NRC-2 is a multiple barrier reflective insulation 
operating under high vacuum. Tests by National Re- 
search, government and university laboratories, and 
the STANDARD facilities at Los Angeles, Decatur, Illi- 
nois and Lé |, Massachusetts have established its 
thermal efficier 


REDUCES HEAT LOSSES 
NRC-2, when compared with equal thicknesses of 
80-mesh perlite, allows only 1/35.7th as much heat 
leak. Performance records show NRC-2 to have the 
lowest heat transfer co-efficient of any cryogenic insul- 
ation now k k” factors as low as 0.28 micro-watts 
per cm n room (ambient) temperature and 
liquid nitro 1618 x 10-* BTU /hr/ft?/ft/ °F) 
have been | ced 
WEIGHT AND SPACE SAVINGS 
NRC-2 weighs 71.5% less by volume than perlite. Pay- 
loads are tl increased and important econ- 
omies in mensions can be effected because 
of the red nnulaf insulation space required. 
Througt h efficiency, NRC-2 cryogenic insu- 
lation cat te the need for a costly protective 
jacket of n This factor alone could reflect con- 
siderable Ss On Operation and maintenance of 
storage eq ment 
COMPLETE CRYOGENICS LINE 


1. STANDARD-Cambridge now can provide NRC-2 insula- 
tion on it mplete line of cryogenic equipment for 


CRYOGENIC the transportation and storage of ultra-low tempera- 

EQUIPMENT eet ies | a. ANDARD plant near- 
FOR 
MISSILES 
AND 
ROCKETS 








35-TON STORAGE VESSEL 


i i 
AMY SSA! UY iva eS 
lal al} Ve 


STANDARD-Cambridge Equipment 
is serving such projects 
as Atlas, Thor, Jupiter, 
Redstone and Titan 


ALUMINUM AIRBORNE TANK 1000 GPM PUMPING SYSTEM 


STANDARD STEEL CORPORATION 


5088 Boyle Avenue, Los Angeles 58, California * Leader Iron Works (Subsidiary), Decatur 88 + Cambridge Division, Lowell 88, Massachusetts 
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Simplest, surest way to a 
thousandth” fit... right at the job 


What you see here is a shim. Not an ordinary shim, but a 
shim of LAMINUM—and that’s what makes the difference in 
convenience, accuracy, speed and economy. 

LAMINUM is the registered trade name for the laminated 
shims whose layers are completely surface-bonded to look and 
act like solid metal. Yet the laminations are easily p-e-e-l-e-d 
to bring the shim to any desired thickness for an individual, 
perfect fit, right at the assembly line. 

No stand-by equipment. No machining. No grinding. No 
counting. No stacking or miking. And no grit between layers 
—ever, That’s what saves time! And cuts costs! 

Shims of LAMINUM are economically custom-made to your 
specifications. In brass, mild steel, stainless and aluminum, 
with laminations of .002” or .003”. For quick service, send 
your inquiries for information or estimates directly to... 


THE LAMINATED SHIM COMPANY, INC. GET THE FACTS 


Home Office and Plant: 5101 Union Street, Glenbrook, Connecticut Write for suum 0esiGn Folder No. 
West Coast Sales and Service: 600 Sixteenth St., Oakland 12, Calif. 
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Courier 1A Launch Set for July 15 


P Able Star is expected to boost delayed repeater communications 


satellite into 650 naut. m 


orbit. 


Cargo Award Spurs Turboprop Activity 


> Small carriers win Logair contracts worth $25 million; force cut- 


backs for Slick, AAXICO, Resort. 


Perceptron Shows Its Ability to Learn 
» Experimental machine is intended to demonstrate feasibility and 
permit evaluation of Perceptron concept. 


SPACE TECHNOLOGY 
Courier 1A Launch Set for July 15 
Delta Launch Schedule Revised 
GE Re-Entry Vehicle Mating. . 
Transit 1-A Launched 
System Controls Capsule Environment 
Argo Rockets to Explore Radiation 
Transit Confirms Earth Shape 
SNAP 1-A Satellite ; 
Tower Modified for Saturn Tests 


MISSILE ENGINEERING 
Laboratory to Study Sonic Fatigue 
Army Drone Contract... .. 

RP-76 Used as Nike Ajax Target 


AERONAUTICAL ENGINEERING 
Schlieren Unit Uses Vacuum 


AVIONICS 
Perceptron Shows Ability to Learn 
Single Crystals of Metals Grown 
IBM Thin Film Program Shows Results 
New Avionic Products 
Filter Center 


BUSINESS FLYING 
LASA 60 Pilot Report 

Civil Aircraft Engine Shipments 
Swiss Pilatus Porter Crashes 
Wassmer Begins Super IV Deliveries 
Private Lines . 


Fast Landing Led to Transport Crash 
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AIR TRANSPORT 


MATS Cargo Award 

Tu-124 Turbofan Transport 
Yanagita for Lower Fares .. 

1-18 Operated in Arctic 

Broader FAA Regulation 

TWA Attendants Win Increase 
Capital Asks to Drop Route Points... 
Stalemate Likely on Mail Airlift Ban 


MANAGEMENT 
Increased Defense Budget 
Senate Boosts Construction Funds... 
President Blamed for Demise of U-2. . 
Aerospace Corp. Aims 
USAF Defers Slam Airframe Selection 32 
Defense Changes Security Rules 
AMC Data Systems Unit 
Lebor Bargaining Units 


EDITORIAL 


The American Challenge 

missile crewmen mate General Electric 
Mark 3 re-entry vehicle to dummy of USAF-Convair Atlas intercontinental 
missile in training exercise at Warren AFB, Wyo. Cradle in which nose cone 
was lifted to mating position is part of re-entry vehicle transportation and lift 


COVER —Strategic 


trailer, an item of nose con 


Air Command 


e ground support equipment furnished by GE. 


Cradle has been opened and lowered back almost to normal position on 
trailer. It is rubber-lined and grips nose cone tightly enough to allow no 
slippage during transportation and mating operation. (See other pictures on 


pp. 48-51.) 


PICTURE CREDITS 
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ees Another ’ a Minuteman, a three-stage solid propellant intercontinental 
missile, is moving through its early development and test 
. rograms on or ahead of the time schedule originally set for it. 
major # prog nadie 
This advanced ICBM, the fourth in a family of four Air Force 


ballistic missiles, is designed to be fired automatically from under- 

USAF weapon ground silos or mobile launchers. Minuteman will be constantly 
P at “ready” giving America an almost instantaneous retaliatory 

system in capability for defense « The Minuteman concept developed early in 

1957 when Space Technology Laboratories conducted a study of 

development ‘ * the characteristics of second-generation missiles to satisfy the 
sas requirements of the Air Force Ballistic Missile Division. STL provides 

over-all systems engineering and technical direction for Minuteman 

as it has for the Atlas, Titan, and Thor programs. The application of 

compatible components, systems, and experience developed through the 

years is bringing Minuteman closer to the threshold of operational 

capability e Among the industrial organizations developing Minuteman 

are such major contractors as: Boeing Airplane Company for assembly and 

test; Thiokol Chemical Corp., Aerojet General Corp., and Hercules 

Powder Company for engines; Autonetics, a Divisionof North American Aviation 

for guidance; and Avco Corp. for re-entry vehicle. 


To assure continued growth in these and related space 
programs, STL is already projecting state-of-the-art advances 
five and ten years ahead. Outstanding scientists and 

engineers with unusual capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines are 
invited to investigate positions at STL. Please send resumes to: 


SPACE TECHNOLOGY LABORATORIES, INC. 
P. 0. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday 


Los Angeles e San Diego « Santa Maria e Sacramento e Denver e Cheyenne 
Cape Canaveral e Washington, D.C. e Manchester, England e Singapore e Hawaii 





EDITORIAL 





The American Challenge 


(The following remarks by Dr. James R. Killian, Jr., chairman of 
the Massachusetts Institute of Technology Corp., should have spe- 
cial significance for every American contemplating his country's 
future on this 184th anniversary of the Declaration of Independ 
ence. They are delivered as part of the charge to the 1960 graduat- 
ing class of MIT at the institutes 94th commencement exercises 
at Cambridge, Mass., last month. Dr. Killian served as President 
Eisenhower's first scientific adviser in the post-Sputnik period.) 


Today, every informed man who has the opportunity is 
under obligation to speak out on the urgent issues confront- 
ing us and thus to contribute to the public thought and 
the national discourse—but to do so responsibly and tem- 
perately 

In this spirit, let me comment on a few issues currently 
under lively discussion. It is difficult to preserve a spirit 
of moderation and restraint in the face of the jolting events 
in Paris and the gross incivilities that subsequently have 
occurred, but we may all be heartened that the nation and 
the leaders of both parties have on the whole reacted with 
dignity, restraint, and maturity, even though everyone can- 
not fail but be saddened by the grim prospect of continuing 
an intensified cold war. Fortunately there has been almost 


a consensus that great national poise and maturity under 
these circumstances can achieve heightened esteem for the 
nation and can strengthen its moral leadership. 

Even though there has been a setback in foreign relations, 
we cannot afford to lose faith in the possibility of relieving 
tensions, reducing armaments, and shaping a better world 
order. More than ever now our nation has the _— ge as 


well as the obligation to demonstrate to a watching world 
the moral commitment of our democracy to persist in 
secking solutions to these problems, including the con- 
struction of a lasting framework for peace 

In a recent trip around the world, I encountered impressive 
evidence of good will toward the United States. At the 
same time, I found informed and friendly people who feel 
that we are not realizing our full potential either in our 
domestic development, in carrying the American revolu- 
tion into its next and greater phase, or in the exercise of 
our international leadership. 


Leadership Expected 


We must accept the sobering fact that much of the 
world looks to the United States for leadership in all ways, 
but especially does it look to us for moral and intellectual 
leadership. It “expects of us a certain height” and it grows 
critical when we fail to measure up simply because it expects 
more of us than of other nations. 

At this moment, we should have the height and the firm- 
ness of purpose not to be cynical or pessimistic about the 
possibilities of reducing tension and in achieving agreements 
on safeguarded arms limitation. Men everywhere will hope 
that we do not vield in our determination to make headway 
toward these goals, even though the way is slow and vexing 
and marked by rebuffs, and even though negotiation requires 
a patience greater even than Job’s. It requires better govern- 
mental organization and preparation than we have had 

We should also not slacken in our determination to be 
militarily and economically strong. This is still, in my view, 
the basic requirement to deter war and to give a sense of 
confidence and stability to the free world. We now have 
great military strength, but there remain aspects of our 
defense program which are of great concern. 

I am one of the many who feel that we are deficient in 
limited war capabilities. We need better public under- 
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standing of the need to make our nuclear striking power 
more invulnerable and to supplement it with adequate 
strength to deter non-nuclear limited war. Another area of 
legitimate concern is the absence of any real program of 
civilian defense. In both limited war capability and civilian 
defense we have failed so far to achieve an adequately secure 
deterrent. 

Despite all the furor following the U-2 failure, we should 
not let ourselves be maneuvered into stopping comparably 
uscful intelligence operations. So long as the iron curtain 
exists, so long as open skies have not been achieved and 
threats hang over us, we cannot draw back from defending 
ourselves an free world against surprise attack. The 
U-2 episode, unfortunate as it was, should not weaken our 
will to create and employ alternate means such as satellites 
to provide us with warning. No one who has looked at all 
the facts, in my judgment, can fail to conclude that such 
intelligence information is an inescapable requirement of 
our responsibility to serve as the shield of the free world. 
We can hope and work for the achievement of a world of 
open skies wi landestine operations become unnecessary. 


Greater Efforts Needed 


Much remains to be done in behalf of national security, 
and what remains to be done cannot be accomplished with- 
out larger efforts and greater sacrifices than we have yet 
accepted. This is also true of foreign aid. It seems incredi- 
ble that a policy so essential to the strength and stability of 
the free world should be so precariously supported. 

Much ren to be done also in behalf of education. 
We have talked much and acted less, for example, with 
respect to strengthening our public schools. 

America’s future economic strength as well as its national 
security depend upon its scientific and technological leader- 
ship. Amer technology and industry now face as never 
before, abl lert, determined competition from abroad. 
They als e the domestic challenge of maintaining a 
growing economy, an increasing standard of living, and 
a higher leve! of productivity over a broader front than in 
the past 

Day by 


mobilized 


t becomes clearer that we have not vet fully 

entific and technological resources, that 
we must achieve enough first-rate facilities and superbly 
educated scientists and engineers if we are to sustain our 
technologi ind industrial leadership and quicken our 
economic growth. The failure of the summit conference 
has revealed anew the urgent need still further to strengthen 
our science 1 technology. 

These asp f peace, defense, foreign policy, and home 
affairs are but a sample of the items of urgency and unfin- 
ished busin n our national agenda. It is a time requiring 
steady advance to a higher performance in all aspects of 
our national life 

Today ft seems to be under way in the order of 
priority th iblic places on these items on our national 
agenda. Running deeper than any political bias or party 
position, ther 1 desire to re-examine and re-affirm our 
national There is a sense of expectancy that we can 
move int next and still greater stage of the American 
revolution. There is conviction that if our nation is to 
solve the lems on the national agenda, every part of 
it must be strong, forward-thrusting, and of the highest 
quality. EB state, every city, every school, every indi- 
vidual must share the responsibility to contribute to the 
national strength and greatness. 
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D DAY, 
THE 


LACK OF RECONNAISSANCE 


AND A FAULTY COMMAND 


At 10:15 p.m., June 5, 1944, Lieutenant 
Colonel Meyer,counter-intelligence chief 
of the Fifteenth German Army burst into his commander's 
dining room, interrupting a relaxed game of cards. He 
held a message intercepted from Allied Headquarters, a 
message the German General Staff knew meant Allied in- 
vasion within 48 hours! But the card game placidly con- 
tinued. Reason: no reconnaissance verification. Though a 
5,000 ship, 20 mile wide invasion fleet clogged the English 
Channel, not a single Luftwaffe plane reported this pro- 
gress. And so Field Marshal 
German forces in the area, was not notified until after H 
hour and remained on leave in Germany. Later, urgent 
pleas for panzer divisions in reserve near Paris were re- 
jected by higher authority in Germany who thought the 
Normandy invasion was merely a diversion. 

Why such confusion, particularly when Rommel’s 


DECISION 


Rommel, commander of 


military tactics included the study of 
Confederate generals with their depend- 
ence on the swift reconnaissance “eyes” of J.E.B. Stuart's 
cavalry? Answer: unlike the cteconnaissance-wise Con- 
federates, Rommel’s were obsolete for their 
day... fighter aircraft, modified for the important recon- 
naissance Result: lack of reconnaissance... 
D-Day success for the Allies. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.1.P. Visual Integrated 
Presentation, data display system; KA-30 the world's most versa 
tile aerial camera; SOLO the only electro-optical “available now” 
guidance system. 


“eyes 


mission 
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WHO'S WHERE 








In the Front Office 


Roy E. Marquardt, president of Mar- 
quardt Corp., elected a director of Systron- 
Donner Corp., Concord, Calif 

Arthur P. Jacob, board chairman, Pacific 
Automation Products, Inc., Glendale, Calif., 
succeeding Frank G. Jameson, now president 
of the Navy League of the United States 

C. Hart Miller, chief executive officer of 
The Sierracin Corp., Burbank, Calif. 

William W. Wood, president, Link Divi 
sion of General Precision, Inc., Binghamton, 
N. Y., succeeding David D. Mason, resigned 

Dr. William §S. Partridge, president, 
Utah Research & Development Corp., Salt 
Lake City, Utah, a subsidiary of Interstate 
Engineering Corp. Also: Dr. Emerson Can- 
non and Dr. Wayne S. Brown, vice presi 
dents 

Joseph J. Bokan, president, International 
Telephone and Telegraph Corp.'s Compo 
nents Division, Clifton, N. J] 

Doane R. Gero, president, Information 
Systems, Inc., Los Angeles, Calif., succeeding 
Gifford K. Johnson who will return to 
Chance Vought to resume his duties as an 
officer of the parent corp 

Dr. H. Igor Ansoff, vice president for 
plans and programs, Lockheed Electronics 
Co., Plainfield, N. ]., a subsidiary of Lock 
heed Aircraft Corp 

Dr. James H. Fisher, a vice president, 
Electro-Opti al Svstems, Inc., Pasadena 

Dr. Ralph P. Johnson, vice president, 
Electronics Divisions, Thompson Ramo 
Wooldridge, Inc., Canoga Park, Calif. Vice 
President Milton E. Mohr succeeds Dr 
Johnson as gencral manager of Ramo 
Wooldridge, a division of Thompson Ramo 
W ooldridge, In 

Ravtheon Co Waltham, Mass. has 
elected the following as vice presidents 
Glenn R. Lord, general manager, Equipment 
Division; Fritz A. Gross, assistant general 
manager, Equipment Division; Thomas L. 
Phillips, assistant general manager, Missil 
Systems Division 

Dr. William L. Whitson, a vice presi 
dent, The Martin Co. Baltimore, Md 

Dr. Seymour Cohn, vice president and 
technical director, Rantec Corp., Calabases 
Calif., succeeding Dr. Robert S. Elliott, a 
professor at UCLA, who will continue with 
Rantec as a consultant 

Henry Petronis, vice president-manufac 
turing, Pall Corp., Glen Cove, N. Y 

Cecil W. Moore, assistant vice president 
trafic and sales administration, Pan Ameri- 
can World A:mways 

Karl F. Kellerman, assistant to the execu 
tive vice president of The Bendix Corp., 
Detroit, Mich 

Mohawk Airlines has retained Walter 
Sternberg to develop and direct the com 
pany'’s traffic, sales and public relations 
also: Russell V. Stephenson, vice president- 
customer service 

The National Science Foundation and 
the University Corporation on Atmospheric 
Research have announced the appointment 
of Walter Orr Roberts, of the High Altitude 
Observatory, Boulder, Colo., as director of 
a newly created National Center of Atmos- 
pheric Research 


(Continued on page 97) 


AVIATION WEEK, July 4, 1960 


INDUSTRY OBSERVER 


© Development of a gun which 
tially in excess of 20,000 fps 
velocity guns now fire projecti 
velocities are necessary to com] 
explosive cratering phenomena 
duration space flight. 


n fire solid particles at velocities substan- 
rgently required by NASA. Several high- 
t close to this speed, but much higher 
tely understand hypervelocity impact and 
vhich is vital to anti-missile work and long 


> Micrometecorite satellite will be one of the early NASA Scout vehicle pay- 
loads. Langley and Lewis Research Centers and Goddard Space Flight 
Center will share space, using three different methods to determine puncture 
rates, which vary with the number of hits, frequency of hits, area affected 
and thickness of material. Later micrometeorite experiments may test 
puncture rate on areas as large as 20 or 30 sq. ft. 

© Rocket motor for Navy's Su underwater-air-undérwater nuclear-armed 
missile will have four nozzle 


> Technique that greatly reduces vulnerability of radar to enemy jamming 
by instantly and automatically shifting radar to a different frequency which 
is clear of jamming has been developed by General Electric’s Light Military 
Electronics Department. GE has proposed to Air Force and Navy a 20-Ib. 
adapter which could give existing interceptor fire control systems the new 
“frequency agility.” Navy will evaluate the unit on a radar modified by GE. 


ommunications in the Arctic, which 
rations there, may be overcome through 
king under sponsorship of ARDC’s 

» has discovered a great increase in the 

llowing a solar flare. E-laver appears 

ig the period when the normal reflect- 
ired because of the solar flare. 


> Blackout of high frequency 
is a serious handicap to milit 
technique developed by A 
Electronics Research Direct 
sporadic E-layer of the 
suitable for reflecting HF 

ing surface, the F-laver, has 


> General Electric J79 engine, in use in more supersonic aircraft than any 
other turbojet, has amassed slightly more than 500 hr. of flight time at 
Mer" 2.0 and above in its 100,000 hr. of military service. More than 
15,000 of these hours have been above Mach 1.0. None of the aircraft 
powered by the J79 cruise for long above Mach 1.0 on a single mission. 
Combat time at high speeds is short, and most of the time above Mach 1.0 
is spent accelerating to combat speed. 


largest U. S. chemical producer, appar- 
eeking rocket propellant work. Com- 
loing research on exotic solid propel- 

Du Pont is believed to be actively seeking 
ther things, would give it access to 


> EI. du Pont de Nemour 
ently is reconsidering desiral 
pany now has 25 technical « 
lants of the fluorine-boron typ 
mtract which 


compiled by oth 1 this field. 


i government < 
data already 


> Flexible metal parachutes capable of withstanding 1,800F temperatures 
for two to four minutes are being studied by USAF for use in satellite 
reentry. Metal fabric would be tightly woven from finely drawn wire. 
Existing nickel-chromium and cobalt-chromium alloys are believed to be 
adequate without new development work. 


> Van Zelm Associates has d ved aircraft arresting gear for emergency 
teel tape into the plastic range bevond 
its vield point. USAF and N completed preliminary tests. Aircraft 
is arrested when it catch id pulls steel tape through a series of 
rollers. Initial cost is very | it tape cannot be reused, and system 
ynstantly. 


use that absorbs energy by def 


would be uneconomical if 


> Acrolab Development Co. has delivered 5-in. spherical rocket motors to 
National Acronautics and Space Administration for use as last stage of a 
six-stage downward firing rocket that will test ballistic missile and space 
vehicle re-entry at velocitics up to 24,000 fps. (AW Oct. 26, p. 54). 
Spherical motors will see considerable use in spacecraft. 














How THE SULIGORMIES WIA wepeo 


AMERICA KEEP ITS DATE WITH THE JET AGE 


As your jet air liner streaks aloft today, UNION 
CARBIDE Silicones are aboard to help. Silicones aided 
in its manufacture, too. The giant tires 

slipped easily from their original molds because of 
silicone mold release agents. Polyether foam seat 
cushions were formed under the near-ideal control 


of silicone surfactants. Soft, flexible — \V oxygen 
masks, of oxygen- and ozone-resistant silicone rubber, 
fit facial contours without irritating the skin. Silicone 
fluids damp out vibration in vital, sensitive instru- 
ments. Silicone rubber door seals ia O° never 
lose resiliency even in extreme temperatures, won't 
harden or shrink. This constant flexibility makes it 


the basic material in blankets used for construction 


Unlocking the secrets of silicones 
Rubber, M s, Resins, Oils and Emulsions 


The term “Union Carbide” is a registered trade mark of UCC. In Canada: 
Bakelite Company, Division of Union Carbide Canada Limited, Toronto 7 





7, Omario. 


of honeycomb structural panels, also in SPD) 

grommets, gaskets, and O-rings. And in the flexible 
hoses in hot-air jet-engine starters. You'll find jet 
aircraft radio and radar wires ¢ =p insulated 
with electrically resistant silicone rubber. Piston 
plane and helicopter ignition wiring, too. Also the 
boots for helicopter control sticks, many other parts. 
This is only a smattering of what silicones have been 
doing for just one industry — aviation. Is 
your business enjoying equal benefits? We suggest 
you contact the UNION CARBIDE Silicones Man. Ad- 
dress: Silicones Division. Dept. GA-0002, Union 
Carbide Corporation, 270 Park Avenue, New York 


17, New York. 


UNION 


Citys SILICONES 








Satellite Policy Shift 


Research Dispute 


More Airlift Analysis 
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Washington Roundup 


Defense Department will put experimental Midas early warning and Samos recon- 
naissance satellites into low-inclination orbits that will avoid Soviet territory. State 
Department and White House favor th: we as a result of the effects of the recent 
U-2 incident 

This policy may furnish the Soviet Union with a precedent for an effort in the 
United Nations to ban operational Mic ind Samos satellites from crossing its border. 

The cautious Administration move comes as a surprise, since the Russians did not 
object to having the Tiros rene rg il satellite cross their territory. Soviets expressed 
suspicions that there is a hidden high-definition camera in Tiros, but they raised no 
major objections to the project. Russia was the first nation to show that territorial 
sovereignty doesn’t extend into space wh t put Sputnik I in orbit. 

Defense Department also has abandoned a plan to install Midas and Samos 
telemetry antennas in Pakistan and other countries near Russia. Shipboard installations 
may be used instead. This shift undoubt tems from the uneasiness in these nations 
over U.S. reconnaissance programs that v iroused by the U-2 incident. 


Congress decided to quit last week and returm after the political conventions to 
finish its work. A drive to compl te it before the conventions was wrecked by 
controversy over a number of politi t bill 

The extra session will give the Senate more time to consider changes in the 
Space Act proposed by the Administrat ind already passed by the House. 


Top Air Force research officials are moving to correct problems damaging the 
morale of civilian scientists in the Office of Scientific Research. Dr. Courtland Perkins, 
assistant secretary for research and ent, recently told ARDC Commander 
Lt. Gen. Bernard A. Schriever to giv nal attention to disputes between OSR 
and the new ARDC Rese ~ ng Division. OSR has felt that poor administration by the 
division is crippling USAF’s ré ffort 

Now [ ISAF Chief Scie a Dr. Al xander H. Flax has taken a hand by criticizing 
USAF’s defensive argument that support of research is stronger than ever. Dr. Flax 
wrote Lt. Gen. Roscoe C. Wilson that rk being done by OSR is precisely the 
type that should be supported by USAI 

Dr. Flax suggested that a civilian manager might be appointed to run the research 
division instead of a military man. 

Perkins has told the civilian scientists to keep their collective shirt on until their 
problems can be straightened out. \I e, 12 civilian scientific jobs that were to 
have been shifted from OSR to di | have been put in escrow. If the OSR 
procurement dis n is shifted to th h division on July 15 as scheduled, OSR 
strength will drop from 101 a short t to 57 employes. 


ARDC has named Arthur G. Wimer, Jr., to the new job of chief scientist, the top 
civilian adviser to Lt. Gen. Bernard A. Schriever. Wimer will head the ARDC Tech- 
nical Management Council, and he w ponsible for maintaining good relations 
between the command and the scientif inity. A former assistant to deputy chief 
of staff research and engineering, Wit | hold the job for two years. 


Defense Department is forming an advisory committee to analyze military transport 
proposals and determine whether they meet service requirements. Ad hoc group will 
serve under the Advisory Panel on A tics in the office of Defense Director of 
Research and Engineering, Dr. Herbert ‘ 


Air Force plan of encouraging development of new military-civil transports by nego- 
tiating airlift contracts with carriers buying advanced cargo aircraft is stalled at Defense 
Department level. House Military G ent Operations Subcommittee headed by 
Rep. Chet Holifield is pressing Defense for a decision. 


Notice composed by a NASA Research Advisory Committee as it went out of 
existence: 

Situation wanted: Seasoned technical advisory committee seeks affiliation with con- 
genial permanent government agency, preferably in non-aeronautical field. Complete 
with chairman, secretary and extensive file of resolutions to suit any occasion. Dis- 
tinguished membership composed of nat ly recognized experts, specialists in obsolete 
technologies and university professors. Will travel (in mild climates). 


P. S$. Our former employer knows of this ad 
—Washington Staff 
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POLAR PROJECTION shows how Courier IA delayed repeater communications satellite will be fired in a southeasterly direction from 


Cape Canaveral, Fla., passing over the Atlantic Ocean and Africa. Key events are shown 


Space Technology 


Courier [A Launch Set for 


Able Star is expected to boost delayed repeater com- 
munications satellite into 650 naut. mi. orbit. 





Washington—Courier [A communciations satellite, incorporating delayed 
repeater and real-time transmission capability, is scheduled fo be launched 
July 15 from Cape Canaveral, Fla., into a 650-naut.-mi. circular orbit. The 
experiment is an initial research effort leading to a sophisticated chain of 
communication satellites in the global network capability envisioned for 
Project Advent, or Comsat. 

Key aims of the program will be to test the reliability and operation of 
critical experimental avionic components under the rigors of prolonged 
exposure to space environment, with particular emphasis of the system’s 
message capacity, error rate, and signal propagation characteristics. Ovpera- 
tional life of the payload is expected to be at least one year. 


Characteristics of the Courier IA pe 
communications satellite experiment in- | truss members running from the upper 
clude the following: and lower hubs to a center, equatorial 
© Spherical payload, about 50 in. in di- shelf. A metal tube runs vertically 
ameter, will weigh approximately 475 through the center of the sphere to give 
Ib. the payload adequate rigidity against 


© Payload shell wil! be constructed of a launch forces. 


along the satellite's trajectory. 


July 15 


Courier IA’s external equatorial band. 
Also located on the band will be micro- 
intennas contained in small hous- 


wave 
ings extending only a 
from the band surface 

© Approximately 20,000 solar cells, 
probably the greatest number ever car- 
ricd into space by a U.S launched 
satellite, will be positioned on the par 

load’s external surface in curved triangu- 
lar patterns, converging to apex points 
at the hubs. The solar cells will charge 
nickel-cadinium batteries to power the 
avionic equipment 

e Thor-Able Star vehicle 
launched from Air Force’s Missile Test 
Center, Cape Canaveral, Fla., in a verti- 
cal position with downrange heading of 
about 110 deg. Shortly thereafter, the 
missile will be put into a 20-deg. roll to 
a 90-deg. flight azimuth, then put into 
a gravity turn along the predetermined 
trajectory. This will take it across the 
Atlantic southeasterly with the vehicle 


short distance 


will be 


fiber glass honeycomb sandwich, less 
than 4 in. thick, and having an alumi- 
nized coating. Inner structure support- 
ing the spherical shell consists of four 
upper and four lower tubular metal 
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¢ Avionic equipment is supported on 
three shelves—the equatorial shelf and 
upper and lower platforms attached to 
the tubular truss members. Four whip- 
tvpe VHF antennas extend from 


passing over the vicinity of Cape Verde 
Islands, southwestern parts of French 
West Africa and French Equatorial 
Africa, the Belgian Congo, Rhodesia 
and Mozambique, for injecting the pay- 


AVIATION WEEK, July 4, 1960 





load into orbit just before the vehicle 
crosses the east coast of Africa. 

While Thor-Able Star is the same 
boost vehicle used for the 270-lb 
I'ransit navigation-aid satellites (AW 
June 27, p. 26), Courier’s heavier pay 
load and higher orbit will require sub- 
stantial change in trajectory sequencing, 
including about 2 sec. longer burning 
time for Thor, 11 sec. longer burning 
time for Able Star, about 14 min. more 
coast time, but about 5 sec. less time 
for the Able Star second burning 
period. Characteristic speed of Able 
Star for Courier will be about 5,050 
fps.—about 75 fps. slower than Transit’ 


Able Star spec d 


Launch Sequencing 


Launch sequencing for Courier IA 
will be composed of the following main 
events 
eT plus 140 sec.—Vchicle’s pitch pro 
gram is completed 
eT plus 165 sec.—Thor booster propul 
sion is cut off 
©T plus 168 sec.—Able Star burning 
is initiated. Less than a second later, 
explosive bolts are blown and the Abk 
Star vehicle is separated from the Thor 
booster. Able Star is controlled by 
Space Iechnology Laboratory's auto 
matic guidance system in conjunction 
with a Burronghs J-1 computer at Ai 
Force Missile Test Center. Command 
cutoff signal from ground stops Ab 
Star burning when the vehicle attains 
its programed speed 
@T plus 225 sec.—Able Star nose fair- 
ing is jettisoned 
© T plus 458 sec.—Able Star burning is 
cut off and the vehicle begins its coast 
period which continues until programed 


altitude is attained for injection of the 


satellite into orbit. During coast period, 





Courier Vehicle 

Courier IA satellite boost vehicle will 
be the Thor-Able Star, composed of a 
first stage Thor using RJ-1 and liquid 
oxygen for propellant, topped by a sec- 
ond stage AJ-10-104 Able Star using a 
hypergolic combination of inhibited red 
fuming nitric acid and unsymmetrical di- 
methyl! hydrazine, with a specific impulse 
of 275-280 Ib.-sec., and developing a 
thrust of 7,750-7,850 Ib. 

The Able Star vehicle is about 19 ft. 
over-all, including propulsion section 
about 10 ft. long, and nose section about 
94 ft. long, housing the payload. Vehi- 
cle diameter is about 44 ft. 

Thrust chamber is _ regeneratively 
cooled, the nozzle is gimbaled and the 
fuel system is helium-pressurized. 

Engine has shutdown and restart capa- 
bility, actuated by ground command sig- 
nals in conjunction with programmer in 
the vehicle. 
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COURIER IA will separate from A 


passing over the southeast coast of Aft 


HELIUM PRESSURIZATION 
whines: 
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Star vehicle and be injected into orbit just before 


: at an altitude of about 650 naut. mi. 
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ABLE STAR second-stage vehicle will house Courier IA in its nose. Large sphere, about 
50 in. in diameter and weighing about 475 Ib., will almost completely fill the nose cone. 
Solar cells will be patterned in triangular segments on the payload’s surface. 


pneumatic controls provide st 
for roll, yaw and pitch axes 
eT plus 2,405 sec.—Able Sta 
for the second time, burns f 
sec., and injects the entire 
orbit 
eT plus 2,415 sec.—Able St 
is cut off for the second 
vehicle will be spun at a rate 
2 rpm. and 15 rpm. This 
pected to be maintained 
satcllite’s life 

At this phase of the tray 
Able Star vehicle should b« 
naut. mi. circular orbit with 
mately a 28-deg. inclinatio: 
launch will be considered a 
an elliptical orbit is achieved 
apogee under 1,000 naut. mi 
perigee exceeding 500 naut 
eT plus 2,433 sec.—Courict 
load separates from Able Star 
after explosive bolts are blown 


Operational Details 


Courier IA communicatio1 
lite operates in a dual role 
ceive messages from the grout 
them in storage units, then r 
these messages to other ground 
as commanded. In addition t 


layed-repeater mode, the satellite will 
incorporate real-time test capability, so 
that by command the storage capability 
may be shunted to allow the satellite 
to receive and transmit information in 
real-time manner, without delay. 

Internal environment of the satellite 
and various trajectory data will be trans- 
mitted on an FM/FM telemetry chan- 
nel. 

As Courier IA orbits the earth it will 





Courier IA 

Sponsored by Advanced Research 
Projects Agency. Courier is being man- 
aged by Army Signal Research and De- 
velopment Laboratories with Philco 
Corp. responsible for the payload, In- 
ternational Telephone & Telegraph 
Laboratories for ground-based communi- 
cations, and Radiation, Inc., for ground 
antennas. Air Force Ballistic Missile Di- 
vision’s Thor-Able Star boost vehicle will 
put the payload into orbit, and Space 
Technology Laboratories is responsible 
for systems engineering and technical 
direction of the boost vehicle, including 
automatic guidance for the Able Star 
stage. 














transmit a beacon signal for acquisition 
and tracking by ground stations. When 
the satellite comes within range, a com- 
mand from a ground station will ac- 
tivate the microwave receivers and 
transmitters to operate the 
equipment for receiving messages for 
resending to another ground station 
after the satellite is acquired and com 
manded by the latter. 

As .the microwave 
transmitters are initially 
satellite's VHF transmitter 
cally will switch its low-power beacon 
to a high-power condition on the samc 
frequency for transmission of data re 
lating to satellite internal environment 

The satellite will be acquired by a 
ground station through a mechanism 
consisting of a clock and tape which 
will give a signal, changed at 
regular intervals to introduce new com 
mand control 

A substantial number of groun 
tions will be involved in tracking and 
communicating with the satellite 
e Army Signal Research & Development 
Laboratories-International Telephone & 
Telegraph Laboratories’ mait 
at Cape Canaveral will forward 
down data to all the ground 
the ASRDL-ITTL network. Earh 
ing data also will be t 
various stations in order to 
communication experiment 
e Space navigation center (SPAN 


ve 
storage 


receivers and 
activated, the 
automafti 


coded 


tot 


ransmitted to th 


initiat 


erated by personnel from Air Force's 
Ballistic Missile Division and Space 
Technology Laboratories, will obtain 
launch information via Cape Canaver- 
al’s radar installation, which will track 
the missile initially, plus telemetry in 
formation during Thor burning phase 
and initial Able Star burning phase 
Downrange tracking facilities in the 
Atlantic Missile Range will forward to 
SPAN the trajectory information as the 
satellite goes into orbit. This informa 
tion will be forwarded to ASRDL and 
the space tracking facility operated by 
Air Force’s Cambridge Research Center 
This information will be used for track 
ing by both of these facilities and for 
computation by ARCRC to predict 
forthcoming orbital conditions 
@ Mobile tracking van operated by STI 
Africa will telem 
from the Able Star 
initial conditions 


personnel in obtain 


etry information 

cle to determine 
f orbit. This doppler 
will complement the doppler tracking 
lata obtained by Minitrack stations of 
National Acronautics and Space Admu 
Thor and Able Star 


, ‘ 
tracking cffor 


istration during 
yowered flight phases 

tracking van 
existence Wa 


Missile D 


mobile 
th large t in 
by STL for Ballistic 

under direction of Ac 
Projects Agenc' is 
STL six-man crew and is fitt 
28-ft. radio-telescope 


manned 
l 


House-Senate Conferees Agree 
On Increased Defense Budget 


‘ 


Washington—House-Senate conf 
agreed last week to subst inf i] in 
in the $39.3 billion Fiscal 1961 defen 
budget | by the Administra 
tion. 

The conferees ipproved 
$39.9 billion, inciuding 
f Defens« 


propos 


Department 
for Air Force; $12.1 billi 
and $9.5 billion for Army 

These are the major act 
by the conferec 
e B-70. The $265 million approved \ 
$190 million more than the Administra 
tion request and is to provide for dk 
velopment of the Mach 3 bomber: 
full weapon svstem. The $75 
asked by the Administration 
for a research program involving 
prototypes. In ynfere 
provided that $100 million approved f 
Convair F-106 interceptor could be 
on North American B-70 prog 
e F-106 interceptor. Hous: 
million for 50 interceptors 
tute for Bomarc B missile Th 
not requested by the Administr 
and was eliminated by the Senate after 


USAF testified against the House pr 


bes 


iddition, the 


28 


1 


$100 mil 


igrced on 1UU n 
illowed USAF t 
vift the B-70 progr 
e Bomarc B. The $244 milli 
proved by the conferec for 
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million below USAF’s 
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“if this is 
e Airborne alert. The 
greed to by the conferces wa 
the $85 million requested by th 
ministration. Gen. Thomas § 
ommander of Strategic Air Comm 
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perational Bomar 
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ommended $570 
in airborne ilert « ipabi ify 
fourth the SAC B-52 ficet, instead 

program for one-eighth of the B 
force provided for in th Admini 
tion reque st 
e Aircraft carrier. The full $293 million 
isked by Navv for a new convention 
illy-powered rric wa 
House conferees, who for \ 
uccessfully opposed funds for carriers, 
retreated from House cancellation of 
the program this year. 


ipproved 


vears |} 


eMATS modernization. Conferces 
voted $200 million for procurement of 
an interim modernization plane—the 
Lockheed C-130B with extended range, 
the cargo version of the Boeing KC-135 
tanker, or a similar type. This com- 
pared with $250 million voted originally 
by the House and urged by the Army 
After the House action, the Administra- 
tion agreed to $150 million for modern- 
ization of MATS. In addition to the 
$200 million, the budget provides $50 
million proposed by the Administration 
for development of an advanced cargo 
tvpe for MATS 

e Satellites. The conferees added $145 
million to the budget for use on Samos 
reconnaissance satellite, Midas missile 
warning satellite and Discoverer experi- 
mental satellite 
¢ Polaris program. Both House and 
Senate added $241] million to the Ad 
ministration request of $1.) billion for 


the ficet ' 


programs 


ballistic missile pre ) 
for full-funding of five 
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vas not an issue with the con- 
(he Administration request 
thre 
ind partially finance nine 
© Contract waste. A flat 3 icross-th 
ird cut in all procurement categ ; 
ed by the House to force the climina 
f alleged waste 
defen ¢ 
conferec After \ 
from Defenss Dey rt- 
ich of the services, the Sen 
ite had eliminated the 


wTam 


fully finance ubmarines 


tion ind excessive costs 
ind profit on ontract es 


t 
1 by the 


ustained igor 


LP i4 8) | 
us Opposition 
nt and 


prov sion 





New Hercules Policy 
Washington—Defense Department has 
canceled plans to install Nike Hercules 


at Strategic Air Command bases and 
has shifted air defense priority to coastal 
and northern metropolitan areas. 

New policy will place Hercules around 
seven large cities instead of at six SAC 
bases formerly scheduled. Hercules sites 
at another SAC base and an atomic plant 
will be dismantled. 

Fifteen existing Nike Ajax 
will be modified for Hercules in Wash 
ington-Baltimore, New York, Los An 
Philadelphia, Detroit, Chicago 
ind San Francisco areas. 

Defense Department says the 
change results from recent reduction in 


batteries 


ge les. 


polic v 


air defense forces, existence of adequate 
carly warning for bombers, and hard 
ened underground silo installations for 
involved in the cancella 


missile bases 


tion 

Hercules sites have been canceled 
at four SAC bases and two SAC tenant 
bases. 

Existing Hercules defenses will be 
removed from Hanford, Wash., site of 
an atomic plant, and Rapid City AFB 


S. D.. a Titan base. 
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Senate Boosts Construction Appropriation 


By Ford Eastman 


Washington—Senate approved a $1 
billion Fiscal 1961 military construction 
budget last week which places increased 
emphasis on facilities for aviation, mis- 
sile and space programs. 

The construction budget approved by 
the Senate was nearly $121 million be- 
low the Administration's original budget 
requests, but more than $191 million 
higher than the appropriation passed by 
the House earlier. 

Senate approved a budget with these 
changes 
e Air Force—$656.4 million, an increase 
of $137.7 million over the amount al- 
lowed by the House, but $26.4 million 
decrease from Administration requests 
@ Army—$169.8 million, an increase of 
$22.7 million over the House-approved 
bill but a decrease of $41.1 million from 
budget estimates 
@ Navy—$166.6 million, an increase of 
$10.1 million over the figure approved 
by the House, but $26.4 million under 
budget estimates 
© Army Reserve—$16.038 million, an in- 
crease of $4.038 million over budget 
estimates and the amount approved by 
the House. Navv and USAF reserve 
budgets of $4 million were approved by 
the Senate and House 
e Air National Guard—$13.8 million, an 
increase of $6.8 million over the budget 
estimate and the amount the House 
approved. Army National Guard ap 
propriation was $17.5 million, an in- 
crease of $9.5 million over the budget 
estimates and House bill 

Sen. John Stennis (D.-Miss.), Military 
Construction Appropriations Subcom 
mittee chairman, said the estimates wer« 
cut to a point where the bill represents 
“bone and muscle” but includes items 
which the committee felt were essential 
to the military programs 
Senate took the following action 
@ Added $90 million to advance the 
financing of the 11th and 12th Titan 
intercontinental ballistic missile squad 
rons, which Stennis said would permit 
better phasing between construction of 
the bases, installation and checkout of 
ground support equipment and missiles 
so that the operational dates of the 
Titan will be achieved 
© Authorized the transfer of up to $20 
million from pay and allowances to the 
Advanced Research Projects Agency to 
be used for construction 
e Restored 34 maintenance docks at 
various air bases in the U. S. in direct 
support of the Strategic Air Command's 
dispersal program 
e Added funds for construction of op 
erational and maintenance facilities for 
Army aircraft with field forces and for 


support of 
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training of Army aviation personnel 


Sen. Stennis said this was done in recog 
nition of the Army’s expanding mission 
in the missile field, which requ 
earlier and more precise method 
target identification. 
@ Authorized $17 million for constr 
tion of the Samos and Midas 
e Restored numerous research and test 
laboratories deleted by the House which 
Sen. Stennis said were necessary 
basic and applied research if the U.S 
to continue its progress in the spa 
atomic age 
e Provided additional funds to per 
the Air National Guard to expan 
operational bases in order to assume part 
of the Army defense mission. This in- 
cludes funds to make the ANG’s fields 
capable of handling Century-seri t 
craft. 
© Provided “essential” support facil 
for the construction, overhaul and 
ation of nuclear powered and flect | 
tic missile submarines; for submarine 
and anti-submarine warfare force 
area of research, training and readit 
operations; for berthing space for 
craft carriers; for more effective 
research and development faciliti 
rclated to new w capon systems, 
construction of facilities to support 
laris, Pacific Missile Range progr 
The Senate agreed with the H 
denving all requests for commissa 
quested by the services and for « 
housing, community support fa 
On the Air Force military « 
tion budget requests, the Senate 
e Concurred with House action 
proving $13,821,000 for the Alas} 
Command, the amount requ 
the revised budget request 
© Approved $24,763,000 for the A 
fense Command, an increase of $3 
000 over the amount approved | 
House, but still $4,395,000 
budget estimates 
© Approved $16,325,000 for 
Materiel Command, $8,285,001 
than the House approved. Among 
in electronics lab 
laboratories at St 


tne 


restored wert 


it Kelly AFB, 





Winter Study Report 
Bedford, 
by Air Force’s Winter Study Group 
possible amalgamation and/or redirect 


‘ 


Mass.—Long-awaited repor 


of USAF’s many large electronic supp: 
systems (AW June 6, p. 30) was 
sented to scientific advisory grou; 
headed by Dr. Albert G. Hill, late last 
week. Similar briefing is slated to b 
given to user commands within the next 
10 days. Following this, Air Force is ex 
pected to present a briefing to industry 











bridge Annex, N. Y., and Wright-Patter- 
son AFB, and maintenance docks at 
Robins and Wright-Patterson AFBs. 
© Approved $23,741,000 for the Air Re- 
search and Development Command, an 
increase of $3,143,000 over the House 
allowance. Restorations include an elec- 
tronics laboratory and division head- 
quarters at Hanscom AFB and a nuclear 
laboratory at Kirtland AFB. 
e Approved $28,225,000 for the Air 
Training Command, an increase of $7,- 
589,000 over the House allowance. 
e Approved $5,249,000 for the Military 
Air Transport Service, $3,200,000 more 
than the House allowed, for expansion 
of the plant at the Aeronautical Chart 
Center. 
© Approved $52,528,000 for the Stra- 
tegic Air Command, an increase of $12,- 
672,000 over the amount approved by 
the House, but $16,853,000 below 
budget estimates. Restorations included 
maintenance docks, an addition to SAC 
headquarters at Offutt AFB, operation 
ipron at Francis E. Warren AFB. 
® Reduced Tactical Air Command ap- 
propriations to $8,101,000, which 1s 
$176,000 below the House figure and 
$724,000 below budget estimates. 
e Approved $24,302,000 for the aircraft 
control and warning system, an in- 
crease of $459,000 over the House, but 
$10,500,000 below budget estimates. 
¢ Concurred with the House in provid- 
ing $300 million for ballistic missile 
facilities construction. 

In the Army and Navy construction 
budgets, the Senate: 
e Approved the House cut of $7,171,- 
000 for the Signal Corps Research and 
Development Laboratory at Fort Mon- 
mouth, N. J., but restored $550,000 for 
a climatic test chamber research and de- 
velopment facility. 
© Approved House action in providing 
$2,031,000 to the Defense Atomic Sup- 
port Agency for construction of a medi- 
cal research laboratory at the Naval 
Medical Center, Bethesda, Md., and two 
minor projects at Sandia Base, N. M. 
¢ Approved a House cut of $1,354,000 
from the $10,534,000 requested for the 
ilternate joint communications center, 
ind then cut another $3,783,000 from 
the requests to reduce the appropria- 
tions to $5,217,000. 
e Concurred with House action in ap- 
proving the full amount of $42,598,000 
requested for surface-to-air missile tac- 
tical facilities to provide for improve- 
ments to Nike Hercules facilities. 
@ Deleted $1,334,000 for an inertical 
guidance test facility at Johnsville, Pa. 
ind said it agreed with the House that 
“there is probability of duplication of 
effort within the military departments 
in this area of test and evalution.” 
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President Blamed for Loss of U-2 Program 


By Katherine Johnsen 


Washington—“Bumbling and fum- 
bling”—beginning with the launching of 
a Lockheed U-2 espionage flight over the 
Soviet Russia on the eve of the summit 
conference and ending with the “‘self- 
righteous” assumption of responsibility 
by the President—have absolutely ruled 
out any resumption of the highly suc- 
cessful aerial reconnaissance program, 
Sen. William Fulbright (D.-Ark.) told 
the Senate last week. 

Fulbright, chairman of the Senate 
Foreign Relations Committee, pre 
sented the Senate with a 30-page report 
on testimony taken by his 
from top government officials on events 
related to the summit conference (AW 
June 6, p. 19). 

The committee report, 
compromised to assure bi-partisan sup 
port, is an analysis of the 
which does not draw clear cut 
sions or make recommendations 
approved by a 14 to | vote. Sen. Homer 
Capehart (R.-Ind.) voted against it “‘be- 
cause I do not think it promotes the 
best interests of the U.S. and inter 
national relations.” Sen. Alexander 
Wilev (R.-Wis.) and Sen. Frank Lausche 
(D.-Ohio) abstained. Fulbright’s speech, 
which was worded much more strongly 
than the written report, was based on 
the factual information presented in the 
report. 

“Short of the madness of preventive 
war, I can think of nothing more dan- 
scrous than to resume overflights of the 
Soviet Union,” Fulbright said 
overflights were useful while they lasted, 
but thev have now 
is the professionals describe it, 
promised.” 

Those who now deplore the cancel- 
lation of these flights can lay direct 
blame on the assumption of responsi- 
bility by the President, according to 
Fulbright. “It is unprecedented among 
civilized nations for a chief of state to 
issume personal responsibility for covert 
intelligence operations , One reason 
intelligence agencies exist is to serve 
is a whipping boy in cases of this kind, 
he said. 

In this system of diplomatic forms, 
Fulbright reasoned, “the chief of state 
embodies in his person the sovereignty 
ind dignity of his country. It is totalls 
unacceptable for one chief of state be- 
cause of this personal embodiment to 
impinge upon the sovereignty of an- 
other, and much less so for 
issert the right to do so It is quite 
unacceptable to any state to be in the 
position in which this government put 
the Soviet Union last month. 

‘Although another man would hav« 
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most likely been more temperate in his 
choice of language, it is dificult to see 
how anyone mould have been expected 
to act substantially different from the 
way Chairman [Nikita] Khrushchev 
acted under the circumstances which 
confronted him in Paris.” 

If a Russian counterpart of the U-2 
had been downed over Kansas, Ful 
bright said, the incident “would have 
brought speeches in the Senate power- 
ful enough to rock the Capitol dome 
with denunciations of the perfidy of 
the Soviets on the eve of the summit 
conference and with demands that the 
President not go to Paris. But then, 
reflect how much more violent the r 
iction here would have been if Mr 
Khrushchev had said he was personally 
responsible for the flight and at the 
same time left the impression that he 
had every intention of trying it again.” 

Commenting that “it was bad 
enough” for President Eisenhower t 
issume responsibility, Fulbright added 
that “it was worse for us then to leave 
the impression that the flights were to 
be continued, and even more, to go to 
such lengths to justify the flights.” 

The need for information 
justification for intelligence activities 
which any government can understand, 


gives a 





Aerospace Corp. Aims 


Acrospace Corp., a nonprofit organiza 
tion formed to serve Air Force scientific 
planning and management of missile and 
space programs, will aim to accelerate 
programs in such areas as advanced re- 
entry vehicles—including penetration aids 
—in new propulsion and guidance sys- 
tems, satellite communications systems, 
satellite inspection systems, manned mili 
tary space systems and other corollary 
undertakings (AW June 27, p. 25; AW 
June 20, p. 82). 

Acrospace Corp. will recruit talent 
from available sources from around the 
country to fill a variety of positions in 
connection with its new responsibilities 
in such programs as Samos, Midas, Dis 
coverer and other military space systems 
in an earlier stage of development. Com 
pany may be called upon to accept con 
tracts from government agencies other 
than the 

It will utilize extensive laboratory and 
other facilities at the El Segundo, Calif., 
research and development center which 


Air Force. 


the Air Force is purchasing from Space 
Technology These facili 
ties initially will be shared by Aero 
space, ARDC’s Ballistic Missile Division, 
AMC's Ballistic Missile Center and units 
of Space Technology Laboratories serv- 
ing Air Force programs. 


Laboratories. 











Fulbright said. “But it becomes quite 
intolerable to go beyond this and at- 
tempt to make it appear that the flights 
were really the Soviets’ own fault; that 
if the Soviets had not been so secretive, 
we would not have had to spy on 
them.” 

He pointed to the difference between 
saving ‘‘we tried to get intelligence, be- 
cause we ne.ded it,” and saving “we 
needed intelligence and this gave us 
the ‘right’ to try to get it.” 

Fulbright said the argument 

the President “should tell the 
is “irrelevant.” He that 
the President should be commended 
for following the rigorous standards 
of honesty set by young George Wash- 
ington. But, although Washington ad- 
mitted chopping down the cherry tree, 
he did not go on to sav, ‘Yes, 1 did it, 
The cherry tree was of- 
fensive to because it had grown 
so tall, I needed some cherries, and 
| shall chop down other cherry trees 
whenever | want more cherries.’ ” 

Although the technical skill dem- 
onstrated by almost four vears of U-2 
flights aroused “widespread admiration,” 
Fulbright said, the “unfortunate 
of blunders” in dealing with the cap- 
ture of the U-2 has resulted in a world- 
wile loss of confidence. He anticipated 
that this would lead to neutralism 
among U.S. allies. As indications, Ful- 
bright pointed to the contributing fac- 
tor of neutralism in Japanese riots 
igainst the U. S.-Japanese defense 
treaty, and the groundswell of senti- 
ment in Mexico against establishment 
of a U. S. missile-tracking site on Mex- 

in territory 

Fulbright questioned that the in- 

formation sought on the May | flight 
was in fact as important as it has 
been represented. There is ground here 
for the conclusion that the 
traordinary importance of th.s informa- 
tion is the Administration’s cover story 
for its own costly mistake.” 

It is understood that the primary 
reconnaissance objective of the flight 
was information on the expected 
launching of a manned satellite on 
the Communist national holiday. Rus- 
ia did launch the Sputnik IV dummy- 


ship on May 15 (AW May 23 
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The Foreign Relations Committee 
doubted that the flight was 
vorth the price risked, but did not pass 


refused 


re port 


witnesses had 
information on its objective, 
even on a classified basis. The report 
did highlight the fact that no top policy 
uthorization was given for the 
specific flight 
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MIL-F-25524A 


PERMISSION TO USE EMERGENCY FUEL AND CLIMB LIMITATIONS 


9. ln se ee me 
U-2 WING leaning against the trees in a forest near Sverdlovsk, USSR, is inspected b 
wing was slight considering the unusually light construction of U-2 aircraft. Rig 
fuselage, and the trailing edge was torn away. Slipper fuel tank on the wing leadin 
Inset (above right) shows stencil carried on U-2 just below pilot's cockpit. It 


kerosene purchased in small quantities by the Air Force 


Mansfield (D.-Mont said that con 
trol and timing of the U-2 flight wa 

inds of various obscure em 
ploves of the bureaucracy.” The report before mounting ano Y 
zave these details on the operation of — @ Policy officials maintained 
+ 


the ( program mtact with | yperati 


¢ Central Intelligence Agency operated, period of almost four 
but did not give top direction” to had become “routine 
the flight program. This came from President, the Vice Presi 
1 small and informal group consisting the appropriate cabinet 
of representatives from the Depart vie ible of programs 
ment of State, Department of Defense hev were 1 knowledgeal 
ind the White House Knowledge ot idual flig] n advance, n 
the project was restricted to as few specifically approve the timings 
people as possible, and communication dividual flights beyond a 
ibout it within the government was proval within a given time span 
vy word of mouth to the greatest extent © Order for the May | flight w 
possible.” from Washington in the late aft 
@ Defense Department gave “technical of Saturday, Apr. 30. “It 
udvice” to CIA. “Flights were planned = when the program, of which tl 
iccording to priorities assigned |to par was a part, was iuthorized 
ticular aspects of intelligence, and pro- memories executive branch 
grams involving one or more missions were vagui Secretarv of 
were authorized from time to time Thoma sates, Jr., said 
Each program included a number of al “some weeks before Mav | 
ternatives, with the final selection to approved the program incl 
be made by CIA on the basis of such Mav 1, flight. Secretary of Stat 


contingent factors as the weather and tian Herter approved — the 
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Soviet officer (left of wing). Damage to the 


which is shown above was sheared off the 


ge received most of its damage on the bottom. 


the use of a specially refined low-volatility 


me time prior to the time I went 

yad’’—which was on Apr. 26. 

The hope of U.S. officials seeking 

ins to penctrate the iron curtain in 
)54 was a plane that could escape radar 

tection. The committee said that this 
hope “was not fully realized” with the 
U-2 but that “‘on other counts the per- 
formance of the U-2 and its camera, 
vhich were operational by mid-1956, ex- 
ceded expectations.” 

lhe committee termed the program 

ne of the historv’s most dramatic and 
uccessful intelligence operations,” and 
iid that prior to May 1, there had been 
no losses over Soviet territorv,” al 
though the Soviets had knowledge of 
the flights through radar trackings and 
therwise 

All officials involved agreed that the 
flights were of “great value” to the 
U.S., the report said, providing infor- 
mation on, among other things, Soviet 
iirhelds, aircraft, missiles, missile test- 
ng and training, special weapons stor- 
ige, submarine production, atomic pro- 
duction, and aircraft deployments. 

In his Bucharest speech to the Ru- 
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USAF Defers Slam Airframe Selection 


Washington—Selection of the airframe contractor of Project Slam’s nuclear ramjet- 
powered, supersonic, low-altitude missile will not be made until next year, according 
to present Air Force projections. Choice in the keen competition between the three 
contenders—Chance Vought, Convair and North American Aviation—will be deferred 
until after the Tory II-A reactor is demonstrated late this year at Atomic Energy 
Commission’s Jackass Flats, Nev., site (AW June 20, p. 206) which will afford a 
test-stand preview of some of the technical problems expected to be encountered in 
any advanced experiment such as Tory. Tory II-A is the reactor feasibility program 
for Project Pluto’s nuclear ramjet development for the Slam missile. 

With propulsion development for Slam thus going ahead and integration of this 
development into the weapon system being delayed because of the deferment of air- 
frame contractor selection, an additional factor is being introduced which may 
reorient efforts and divide responsibility for execution of the propulsion-package pro- 
gram. A strong bid is being made by Westinghouse Electric Corp.’s Astronuclear 
Laboratory, Pittsburgh, Pa., for the reactor portion of the Pluto program, possibly 
as a teammate of Marquardt Corp., Van Nuys, Calif., which so far has had Air Force 
nuclear propulsion responsibility for the Pluto nuclear ramjet development. Westing 
house’s effort to establish a position in high-temperature reactors is reported to have 
support at top levels of the Atomic Energy Commission and the Air Force. 

The joint Air Force-AEC office at Germantown, Md., has cognizance of the 
Pluto program, and is commanded by Brig. Gen. Irving Branch. Decision on 
whether Westinghouse will be funneled into the program and, if it is, the extent of 
its responsibility in the reactor portion of the Pluto nuclear ramjet development, is 
expected to be made shortly. Specific details on how Westinghouse would partici 
pate in the program have not yet been completed. 

The entry of Westinghouse as a possible contender in the Pluto program has 
introduced considerable conjecture among industry observers. General Electric Co. 
also has loomed large as likely competition, but its participation in immediate 
future military nuclear projects is conjectural. The Air Force’s nuclear turbojet pro 
gram now is being re-evaluated by a review committee. Indications are that the 
General Electric program, which had been supported with approximately $100 mil- 
lion a year and which recently had been decreased, may be further de-emphasized 
and possibly eliminated, with emphasis shifted to support of Pratt & Whitney Air 
craft’s work in the nuclear turbojet field. 

Marquardt has been working on the nuclear ramjet in conjunction with AFC's 
Lawrence Radiation Laboratory, operated by University of California at Livermore, 
Calif. LRL’s participation has been oriented strongly to emphasize research, a vital 
factor in the early phase of the Pluto program, but the question of who is going 
to conduct the engineering phases of the nuclear portion of the Pluto program as it 
advances is high lighted by the timing of Westinghouse’s effort. 

Westinghouse’s Astronuclear Laboratory, which was set up about a year ago, has 
participated in proposals for nuclear-powered auxiliary power systems for space appli 
cations and is aware of the opportunity the Pluto development program offers. 
Westinghouse’s general experience, such as in the Navy’s nuclear submarine program 
and in the commercial nuclear reactor power source field, gives it a substantial posi- 
tion in its bid for participation in the reactor portion of the Pluto program. 








manian Workers Party Congress, Pre- 


tion of bases is important, not for the 


mier Nikita Khrushchev took issue with 
this evaluation (AW June 27, p. 35 

“TI assert that the data obtained by the 
spy flights are of no importance to the 
defense of the U.S.,” he said. “We 
know that the spy flights were carried 
out over regions which have no rocket 
bases. 

“We know that two or three years 
ago regions where experimental rocket- 
launching sites were situated were 
photographed. Only the experimental 
ground for launching rockets were 
photographed, not the rocket bases of 
military and strategic importance 

“But suppose rocket bases were pho- 
tographed. What importance can this 
have for the defense of the country or 
for averting a sudden attack? None 
whatsoever. Information on the loca- 
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state concerned with its defense, but 
only for the state which intends aggres 
sion and whose aim is to strike the first 
blow; to avoid retaliation it must first 
destroy rocket bases. 

“It is true that, given modern means, 
it is impossible to put a rocket base out 
of commission by one, two, or even 
several attacks. Rocket technology en 
sures a counterattack in every in 
tance.” 

[he committee report said that 
Khrushchev’s statements that the U-2 
piloted by Francis Powers was brought 
down from its normal altitude of 60,000 
ft. with a single rocket “‘can well be 
discounted.” But it added that “the 
fact remains that we do not really know 
how the U-2 was brought down. It is 
entirely possible that the Russian capa- 


bility in this field is somewhat greater 
than had been thought, and that it has 
improved since the U-2 flights were be- 
gun in 1956.” 

The committee said it was assured 
by secret testimony that there is “no 
reason to believe that technical prepa- 
rations for the flight were faulty or that 
the pilot was unreliable in any re- 
spect.” 

The report said the release of infor- 
mation on the U-2 flight lacked “‘direc- 
tion” throughout, from release of a 
long-prepared and vague “cover” story 
after CIA had informed State Depart- 
ment around noon on Sunday, May 1, 
that the flight was overdue; to a more 
detailed “cover” story released by State 
Department at 12:45 p.m. on May 5; 
to the still more detailed “cover” re- 
leased by National Aeronautics and 
Space Administration 45 min. later; to 
the May 6 noontime statement by 
Lincoln White, State Department pub- 
lic affairs officer, that “there was abso- 
lutely no deliberate attempt to violate 
Soviet airspace and there has never 
been’; to the May 7 “part cover” state- 
ment of State Department that “a flight 
over Soviet territory was probably un- 
dertaken” and that “the necessity for 
such activities as measures for legitimate 
national defense is enhanced by the ex 
cessive secrecy practiced by the Sovict 
Union”; to the May 9 State Depart- 
ment statement forcefully denouncing 
Soviet secrecy and announcing that the 
President “has put into effect since th 
beginning of his Administration direc- 
tives to gather by every possible means 
the information required to protect the 
U.S "- to the delay until May 16 
of the President’s clarification in Paris 
that the U. S. definitely would discon- 
tinue the flights 

The committee noted that on Mav 5 
the State Department received a wire 
from the U. S. Embassy in Moscow 
stating that other diplomats reported 
that the U-2 was down and that the 
Soviet government had the pilot. On 
the “important point” as to whether 
the telegram was received in the morn- 
ing before the State and NASA detailed 
‘cover’ stories were released, or in the 
ifternoon, the testimony is conflicting, 
the committee said. Under Secretary 
of State Douglas Dillon testified it was 
in the afternoon. “Elsewhere in the 
published record,” the committee said 
it was indicated that the information 
was available in the morning 

Although it was not known in Wash- 
ington until May 7, as to where the U-2 
had been downed, the report pointed 
out that the plane’s flight plan was 
known “and it would have been a rea- 
sonable assumption that the chances 
were quite good that the plane was no- 
where near the Soviet border’’—as in- 
dicated in the May 5 statements of 
NASA and State Department 
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NASA Reorients Delta Launch Schedule 


By Evert Clark 


Washington—Delta space vehicle pro- 
gram will be limited to a total of 12 
launchings and the firing schedule has 
been altered to eliminate five attempts 
to put satellites into polar orbits from 
the Pacific Missile Range. 

The 11 remaining shots will be fired 
from Cape Canaveral, Fla., over the 
Atlantic Missile Range. Most Delta 
experiments can be fired into non-polar 
orbits without appreciable loss in sci 
entific value, and the few that cannot 
will be shifted to the Thoz-Agena B 
vchicle and launched from the West 
Coast facility, National Aeronautics and 
Space Administration told Aviation 
W Rex 

Delta was conceived as an interim 
program shortly after NASA was created 
(AW Nov. 9, p. 27). It was to use 
proven existing hardware—the Douglas 
Thor missile booster, the Aerojet Van 
guard second stage engine, the Hercules 
Allegany Ballistic Laboratories third 
stage engine from Thor-Able vehicles, 
and the Bell Telephone Laboratories 
radio command-inertial guidance sys 
tem 

Although NASA ordered only 12 vehi 
it expected that ther 
Delta 


cles originally, 
would be reorders and that the 
program run for years 
Ihe first six or seven shots were to be 
fired from Cape Canaveral. The Delta 
operation then was to shift to the West 
Coast and stay there 

At that time, however, the Thor 
Agena B had not been planned by 
USAF. Just as initiation of develop 
ment of the restartable Agena B stage 
resulted in the cancellation of NASA's 
Vega vehicle (AW June 27, p. 62), its 
expected availability for use by NASA 
on the Thor booster about the end of 
1961 has resulted in the Delta changes 


would several 


Increased Reliability 


Vhor-Agena B will be “exercised,” 
or used extensively by USAF. This dual 
use by the military and a civilian agency 
will increase the number of firings well 
above what would be achieved with th« 
Delta by NASA alone, and therefor 
will increase the chance of reliability, 
NASA believes. It also carries a heavier 
payload than Delta 

Thor-Agena B is expected to be ready 
for NASA's use late in 1961. The 
original Delta schedule called for the 
last of 12 shots to be fired in March, 
1962. Launching dates under the r 
vised Delta schedule have not been 
revealed. Although the first of the 12 
shots was fired about two months late 
and the second shot is past schedule, 
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! NASA said it hopes to complet 


Delta series approximately on the 
inal timetable 

Since there will be no long fol! 
program of Delta firings from 


West Coast, NASA decided it did 


make sense to uproot the groun: 
port equipment and the Delta 
nel and move them to the Pacifx 
sile Range for the last five sl 
move would have been costly in n 
time and possibly in reliability 

No Delta shots from Florida w 
tempt to “dogleg” into polar 
One of the 12 Deltas, carrvis 
Echo inflatable passive satellit 
been fired so far. It failed to g 
orbit last May 13 when attitu 
trol jets in the second stage f 
AW May 23, p. 60 
three remaining Ech 
launched into non-polat 
great loss in valu 

they are pri 
} 


, 


operate 

The 
can be 
without an 
ivs, because 
} levelopment 


; 


h and } 
communication 
itional later and 
required, launching 


from PMR using some 


Carc 
passive itel 
comes oper 
orbit 
mack 
hicle 
Another fa 
at least tw 
to be worth scheduling for tw 
ings cach. If all four shot 
the experiments ar 


tor in the chang: 


Delta experiment 


cessful, 
peating anyway If some 
each experiment still will have 


chances to succeed 


Duplicate Experiments 


the S-3 radiation be 
experiment, originally scl 
S-li 


Chese are 
tion : 
for next October, and the 
spectroscopy experiment 
scheduled for next December 
satellite is to be an $2-Ib. payl 
at a highly elliptical orbit wit! 
naut. mi. perigee and 40,006 
S-16 is to be 
400 naut 
measure lyn 


apogee. The 
pavload 
cular orbit, to 
radiation in an attempt to h 
stand processes involved in th 


umed at a 


tion of solar energy 

Che S-6 atmospheric structur 
ment, originally due for launch 
a polar orbit in July, 1961 
AMR without 
valuc N ASA said th 
true for the P-14 lunar probe 
scheduled for last month, 
Tiros-II originally scheduled 


switched to 


} 
1180, 


month 

I'wo former Delta payload 
shifted to Thor-Agena Bs beca 
orbits are mandatory—the S-2 
light geodetic satellite and 


a} 


5 


) 


‘topside sounder” satellite, a 200-Ib. 
payload being developed by Canadian 
scientists for a joint U.S.-Canadian 
probing of the ionosphere. Under the 
old Delta schedule, S-26 was to be 
launched in September of next year and 
S-27 in November of next year. 

Combining of the geodetic payload 
ind the topside sounder into the same 
launching has been discussed, but it 
may not be done because the lead time 
necessary for the three military services 
ind NASA to set up a ground network 
for the geodetic satellite would delay 
launching of the ionospheric experi- 
ment 


Other Payloads 

All Thor-Agenas used by NASA will 
be B models and will be launched from 
PMR under present plans. This sim- 
plifies ground support equipment prob- 
lems. Other payloads planned for 
launching by these vehicles are: 

e Nimbus cearth-oriented meteorologi- 
cal satellite, which will follow the Tiros 
eTics 

e Geophysical observatory in a nearly 
ircular earth orbit. 

¢ Geophysical observatory in a highly 
elliptical orbit. 

No payloads have been created spe- 
ifically because the Thor-Agena is re- 
placing Delta for the polar shots. Some 
f the payloads to be carried by the 
l‘hor-boosted vehicle had been planned 
for later Vegas before that program was 
killed 

No NASA payloads now scheduled 
for Thor-Agena flights will depend on 
ise of the SNAP nuclear auxiliary power 
ystems. SNAP units are not expected 
to be ready for civilian space use for 

veral years (see p. 61). 

NASA believes that the principle of 
launching two or more satellites with 
the same vehicle (AW June 27, p. 60) 

entirely feasible and quite desir- 
ible,” one official said. But right now 
the agency prefers a different approach 
standardization of satellite and space 
probe “shells” and use of a single, cen- 
tral power column and telemetry. 

A great variety of tvpes of experi- 
ments could be carried without the 
necessity of developing a new shell and 
communications system each time a 
new satellite was planned. This ap- 
proach is being tried to some degree in 
the geophysical observatories and the 
orbiting astronomical observatories. 
These would be true “spacecraft,” a 
word NASA prefers to payload for the 
more sophisticated satellites. Eventu- 
illy, NASA would like to go to a plug-in 
concept for as many experiments as 
possible. 
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Defense Changes 


Security Rules, 


Reduces Classification Coverage 


Washington—Defense Department 
has adopted new industrial security rules 
which industry expects to be a sub- 
stantial improvement in dealing with 
problems brought about by over-classif- 
cation of military projects. 

The revision calls for classification of 
sensitive information rather than of 
hardware or documents. Defense De- 
partment says there will be a substan 
tial reduction in quantities and tvpes of 
items which must be safeguarded 
Changes were supported by industry 
groups. 

Under previous plant security require- 
ments, a system containing a sensitive 
element was considered a classified proj- 
ect, and the contractor was required to 
apply security measures not only to data 
on the sensitive system but also to the 
system itself and all related compo- 
nents. With a sizable system, compli 
ance could have required guards, fences, 
clearances for employes and the use of 
registered mail and shipments 

Defense the revision di 
classification from media 
documents) and applies 
characteristics, such iS pc rrormance 
production rate 

An estimated 24,000 U.S 
ire cleared to work on classified mill- 
tary contracts, with a million cmploves 
holding security clearance 


said 


hardware 
it to specifi 
it ) per! 


COTMDANRICS 


Association Review 


The revision is incorporated 
pendix I to the Industrial 
Manual and in a securit 
ments check list (DD Form 
was developed by the Navy 
dustrial associations wer¢ 
to review and comment on 
Member firms of 
Assn., American Societv for 
Security, Electronic Industri 
and National Security Industrial Assn 
were canvassed, and they supported th 
changes. 

The new security checklist specifies 
that publicity releases be submitted to 
the Defense Department for security re- 
view. The previous form did not con- 
tain this requirement, although the In- 
dustrial Security Manual gives clearance 
prerogative to Defense. New rules will 
eliminate the possibility of further clas- 
sification of an end-product if the prod- 
uct in itself does not reveal classified 
performance characteristics or specifica 
tions. 

Defense project monitors now are re- 
quired to explain to contractors why an 
item is classified. Previously, contrac- 
tors were told only what was classified, 
with no explanation. 


new eCcul 


‘\erospact 
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Another feature of the revision is a 
mandatory annual review bv the De- 
fense Department of classified items in 
each contract, with heavier reliance in 
the judgment of defense representatives 
in the field 

New regulations apply to contracts 
issued after June 15. Contractors have 
the option of applying the amendments 
to previous contracts “if they have the 
manpower to do it,”” Defense said 

rhe revised DD Form 254 check list 
assigns Classifications to two broad cate- 
gones—performance characteristics and 
test data and design, and end items. In 
dividual items are checked top secret. 
secret, confidential, confidential (modi- 
fied handling) and unclassified. Modified 
handling requires 
handling than confidentia® 

The first categorv includes accuracy, 
altitude, counter-countermeasures capa- 
bility, depth, design information, for- 
material, fuel/ propellant, 
effects, mancuvera 
time 


category less secure 


mula oT 
Icthality/critical 

bilitv, alert time 
trajectory, range, reliabilitv, resolution, 


signature characteristics, speed /velocity 
+} 


evele, orbit 


ystem capacity, terminal ballistic, thrust 
ind vulnerabilitv. End 


tions are external view, military applica 


item classifica 


tion, numbers contracted, program and 
schedules, 
numbers delivered, degree 
) transit and unit cost 
Eliminated from the old form 
classifications for 


delivery rate 
of pI rte 


production 
tion 


ink use 
four vears, are mtract 
graph 
models, mockups, and training aids, all 
of which presumably will be unclassified 
if they themselves do not reveal sen 


tive information 


clements, drawings and phot 


Data Systems Unit 
Established by AMC 


Washington—Air Matcric] Command 


has established a directorate of data s 
tems to centralize functional control of 
tock items used in aircraft, missile and 
spacecraft logistic support 

Gen. Samuel FE. Anderson, AMC 
commander, told the Aero Club of 
Washington last week that his com 
mand is placing heavy emphasis on cle 
tronic processing so that data on futur 
requirements as well as current 
levels will be available at all 

Philosophy of “dynamic readines 
Anderson requires fast logistic 
reaction which begins when a weapon 
system reaches the active inventory aud 
lasts until the system is phased out. To 
fill this requirement, AMC ha 
tuted a series of new operational tech- 


stock 


times 


said, 


insti 


niques along with three major changes 
in supply methods: 
Commodity management, which is 
integration of complete systems at cen- 
tral supply “supermarkets.” Previously, 
replacement of high priority compo- 
nents in a single system could have 
required orders to a number of depots. 
¢ Selective item management in which 
high parts are identified and 
segregated. The Republic F-105 system, 
for example, contains 60,000 replace- 
ment items, only a small percentage of 
which will be selected for high priority 
treatment 
¢ Direct support, by moving items from 
supply sources to the user without di 
versionary stops at intermediate supply 
depots. Direct support already has per- 
mitted USAF to phase out overseas 
logistics facilities, as well as many in 
the U.S 

In addition to electronic processing, 
Anderson said, AMC is continually im- 
proving operational techniques by 
faster deliveries, using contract and 
MATS airlift for all premium ship- 
ments; advanced packaging, on which 
USAF spent $750 million last vear to 
issure survival of materials, and auto- 
mated materials handling 

With its new methods, AMC has re- 
duced the aircraft out of commission 
because of parts rate (AOCP) from a 
1952 figure of 8.9% to 2.7% today 
SAC bombers had a 14.2% AOCP rate 
n 1952: today’s figure is .1%, Ander- 
on said. Average shipment time for 
high priority items from U.S. to over 
cas has been cut from 12 days to six, 
ind routine shipment time has been re- 
‘ced by a third 
\ir Force supply procedures are 
icated by the need to blend the 
requirements of aircraft, missiles, 
spacecraft, 


usage 


com- 
nl dis- 
tin t 
unmanned and manned 
Anderson said 

Installation of two 

Machines omputers at 
rnardino Air Materiel Area has 
ontinuous stock level moni- 
toring of the 36,000 Thor, 
41,000 parts in Titan and 56,000 parts 
in Atlas. Usage rate in reeveling and 
exercising when ther 
operational can be determined by com- 
puters so that a yardstick is available 
on whether production of a specific 
item should be speeded up, slowed 
down or stopped 

By 1962, Ogden AMA, which will 
be the major assembly point for 
Minuteman, will have the same capabil- 
itv, Anderson said 

The AMC commander USAF 
ontract management needs strengthen- 
ing, but added in some cases readiness 
ind economy cannot go hand-in-hand. 
Legitimate criticism of procurement 
and pricing management is desired and 
is the basis for improvement, Anderson 
pointed out 


International 
Busine 705 
San Be 


ermitted 


parts in 


missiles become 


said 
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On guard against air attack—The Martin Missile Master 
electronic air defense system will protect ten major metropolitan 
areas by year’s end. First installations have been delivered ahead 


of schedule and are now operational. According to the Army, 


Missile Master “will provide the most efficient and economical 


control and distribution of firepower available for the defense of 


strategic areas in the continental United States.” 


At 00h 00" 01s GMT, July 1, 1960, Martin logged its 590,304 ,000t) flight 
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SINCLAIR HAS SERVED AVIATION, 
BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 
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AIRCRAFT OILS 
SINCLAIR REFINING COMPANY 
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LAUNCHED by a solid fuel rocket motor, North American drone, shown in artist's conception, will be used as a target in Nike and Hawk 
missile air defense crew training. It will be 19 ft. long and 1 ft. in diameter and will be designed to fly from subsonic speeds through 


Mach 2, and from ground level to over 50,000 ft. The stubby triangular wing will | 


North American Wins 
Army Drone Contract 
Washington—North American Avia 


tion’s Columbus Division has received 
a $3.9 million Army contract to pro 
duce and flight test supersonic drones 
for use as targets in Nike and Hawk 
missile air defense crew training 

Army also has awarded a $3 million 
production contract to Beech Aircraft 
Corp. for the Model 1025 air defensé 
missile target. Drone was developed 
as the KDB-1 by the Navv. It has 275 
kt. speed, 40,000 ft. ceiling and one- 
hour endurance KDB-! is JATO or 
catapult-launched and is 13.5 ft. long 
ind has a 12.5 ft. wing span 

The upersonic competition 
which more than 20 companies partici- 
pated, w tarted more than a vear ago 
when the Army pushed development of 
a versatile, high performance drone for 
both high and low altitude use (AW 
Mav 25, 1959, p. 32). North American 
vehicle will be 19 ft. long and one foot 
in diameter 

\ 6-ft. triangular wing section, re- 
movable for low-altitude missions, can 
be fitted in the field for medium and 
high altitude flight 

Both winged and wingless configura 
tioris will be controlled by 3.5 ft. all- 
movable stabilizers 

The ground-launched drone will be 
capable of variety of speeds from tran 
sonic at sea level to Mach 2 at 50,000 
ft 


l'arget will be launched by a solid 
fuel rocket motor, located under the 
body and dropped after burnout. Ram- 
jet sustainer is located on top of the 
vehicle. Marquardt Corp. will build the 
sustainer motor; contract has not been 
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iwarded for the rocket m 
will be by parachute 
Army earmarked $4.7 mill 

get drone research, develop: 

ind evaluation in Fiscal 196\ 

target drone budget of $35 

Fiscal 1961 Army target dr 

requests total $28.5 mill 


procureme¢ nt 


IAM Ratifies Pact 
At Douglas Plants 


New two-vear contract 
ternational Assn. of Macl 
gaining units at three Doug 
Douglas faciliti 
plane and missile bases was 1 
weck Pact covers 12,000 
plant t Santa Monica. I 
ind El Segundo, Calif., at \ 
and Edwards AFBs, Cap 
Ila. and White Sands, N. M 
grounds 

Contract terms provide f 
cost of living increment to bé 
rated into the basic wage 
benefits worth 84 cents an h 
ers will get a 7 cent hourly 
in the second vear 

In another labor dispute, nes 
last week broke down betwee 
and Lockheed Missiles and S; 
sion when agreement could 
reached over job classificatior 
curity provisions. Talks wer 
by federal mediators and pi 
mained at Lockheed facilities 
vale. Van Nuys, Santa Cru 
facilities and at Vandenberg AFB 

Strikers also continued to p 
plants of United Aircraft Corp 
necticut, although talks betw« 
agement and two unions, the [A 


plant nd 


Vi 


removable in the field for low level flights. 


United Auto Workers, were still under 
way 

In Dallas, contract talks between 
Chance Vought and the UAW report- 
edly were centered on the length of a 
new contract, with the union demand- 
ing a one-year pact and Chance Vought 
insisting on two vears. Sources said 
agreement had been tentatively reached 
on major issues 

Bell Helicopter has been negotiating 
it Fort Worth with two UAW locals 
production and office workers) on re- 
opener sections involving vacations, re- 
tirement and paid holidays. The com- 
panv has offered an improved pension 
plan and savs it is willing to discuss 
retirement. Negotiations currently are 
halted; union members have staved 
iwav or walked off their jobs five times 
since Mav 27: the last walkout took 
place June 29. Pickets also appeared 
last week at Bell’s Buffalo, N. Y., plant 
where similar clauses are open for ne- 
gotiation 

Boeing Airplane Co. is negotiating 
with the IAM on a company-wide basis, 
involving facilities at Seattle, Wash., 
where the contract expired last Sept. 1, 
and at Boeing-Wichita, where the con- 
tract expired June 22. Production had 
not been interrupted, as of late last 
weck 

Boeing offered a wage increase of 
8 cents an hour for the first year and 
an additional 6 cents in the second year 
last Apr. 29; on June 17, this offer was 
increased by 2 cents in the first year 
and another cent in the second year. 

Negotiations also are under way be- 
tween the IAM and Rohr Aircraft Co., 
which has plants at Chula Vista and 
Riverside, Calif. Contract expires on 
July 9. Primary issue currently is 
seniority rights. 
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Tiros Interrogation 


Discontinued by NASA 


Washington—Interrogation of the 
Tiros I photographic weather satellite 


has been discontinued temporarily be- 
cause the weakened condition of its 
batteries has been causing erratic oper- 
ation since early in June 

Tiros’ orbit recently has been keep- 
ing it in the earth’s shadow a great deal 
of the time. Lack of sunlight reduces 
battery-charging capability of solar cells, 
and low internal temperature may have 
iffected internal circuits. It 
sunlight most of the time, 
tempts. to obtain 
sion of cloud cover 
its wide- and narrow-angle cam 
be resumed, National Ac 
Space Administration 
launched last Apr. | and h 
ted more than 25,000 pic tures 

Meanwhile, the Na 
Foundation bl 


} 
television 


photog 


| 
Salad 


has cniaacaa 
Center of Atmospheric Res 
named Dr. W te Ri oer 
U niversity of ( ol OT id s | lig 
Observatory as its direc 
dation also awarded th 
poration on Atmosph 
S3UU.UUU contract to 


ed 


the center. 

After two vears of consi 
foundation decided t 
mall center rather than 
tional institute urged by se\ 
groups. NSF Director 
Waterman said 
nity general] 
hould continue 
in basic research in 
ciences.”” 


to play 


Supersonic Transport 


Called Vital to U.S. 


Washington—An _intens 
for dev 
ports must 
near future”’ 
its present 


elopment 


} 
hy 


a 
if the 


transportation, 
yn Science and 
veek 
In a report 
the committee said 
first to produce su 
take the lead in air tr 
report criticized the National 
nautics and Space Administration 
“what — to be a reluctance on the 
part of NASA to 
responsibility for any 
program of research and de vel pm nt 
of a supersonic commercial transport 
Committee recommendations wer 
e That complete development of th« 
North American B-70 Mach 3 bomber 
e ahead quickly, since the B-70 pr 


insportat 


swsume Managemci 


pe ssible fut 


moy 
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gram is closely tied in with the possible 
future 
commercial transport. 

e That Congress make available the 
money necessary to develop the super- 
sonic transport 

e That NASA take immediate steps to 
assume leadership in devising an appro- 
priate development program because of 
ts “broad and very clear responsibilities 
in the field of aeronautical research and 
development.” 

The committee directed that NASA 
submit its detailed proposals to Con 
they are developed, together 
recommendations for appropriate 


gress as 
with 


legislation 


Renegotiation Urged 
As Permanent Law 
Arme 


] 


has recommend 


Washington—Housc 
Committec 
iegotiation be made permanet 

part of the wa 
efense bu iness for th 
future” in a report on Defen 


, 


p! ICTICS 


in integ 


cement 


, 
enegotiation ta 


de pe nde 


instance il 


ommiuttee report 


House pass 


ommend 


mtrol 


tract AW 
The measure 
vuld require 


contract 


lone 
spon 


contrac 


iccurate 

yn of the target price, and 
pletion of the contract an 
be required to ascertain that the 
actually iccurate before the 
tractor could receive an incentive pa‘ 
from the 
have 


were 


ment for savings target pri 
Incentive contracts 


been widely 


development of a supersonic 


used by Air Force and Navy in aircraft 
and missile procurement, and they ac- 
count for approximately 50% of USAF 
and 12% of Navy procurement dollars 
The House Armed Services report 
made these comments on different types 
of defense procurement contracts 
© Cost-plus-fixed-fee. This is a “high 
operation. “The disturbing factor 
increasing use of this type of 


cost” 
is the 
contract.” 

¢ Firm-fixed-price. This is “the tried 
ind proven method, and when backed 
up by statutory renegotiation, can be 
tool " The report 
urged its wider us¢ 

e Price redeterminable, and the alterna 
tive fixed-price-incentive ‘The price re 
leterminable contract offers probably 
and more exact approach 
of its reliance 


1 useful price 


the soundest 
to the problem because 
iudit rather than estimates.”” The 
’ 
as well as cost-plus-fixed 
fee type, “are shrouded in the gravest 
d&ibts is to their effectiveness as con- 
tractual instruments.” 


upon 


icentive type, 


Senate Group Seeks 

Acceleration of B-58 

Washington — Senate Preparedn 
Subcommittee, headed by Sen. Lyndon 
Johnson (D.-Tex.), has urged an ac- 
f Army modernization and 

B-58 bom! 


study 
yposals 
said th B-55 


beset with funding 


mimittec it th 


been 
ncluding the training pro 
h has been supported 
mum funds ind th 
rational B-5S wing has 
from Jun 1960 to 
In transmitting th 
m nented that 
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quisiti 

technologi 
rike force.’ 
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ommuttes 


Army mod- 
subs observed, 
hese detail on the 
ile requirement 


e Little John. “Substantial quantities 
laa ’ 


Sergeant. “Only one-six he 
t Army under 


nity ‘ 


quirement 
@ Pershing. “Only two are on order at 
pi nt.” 
@ Hawk. 
Arm quirements are in 
Redeye. “None are in 
roops, although an urgent need exists.” 
Davy Crockett. “Hundreds are on 


rder when required 


one-third of 
yroduct 
the hand 


‘Only 
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Evaluations are under way on ad- 
vanced ICBMs beyond Minuteman to 
exploit gains in propulsion and guid- 
ance areas, according to Dr. Joseph V 
Charyk, under secretary of the Air 
Force. Trend is toward a smaller ICBM 
with substantial payload capability, he 
said 


Leon A. “Jake” Swirbul, president 
of Grumman Aircraft, died on June 
28 at the age of 62. Swirbul, one of the 
founders of Grumman in 1929, had 
been president of the corporation since 
1946 


Douglas A4D Navy attack aircraft 
powered by the Pratt & Whitney J52 
engine (AW May 9, p. 23) will be desig 
nated the A4D-5. The 8,500 Ib. thrust 
}52, lighter than the J65 powering pres 
ent A4Ds, will provide a 27% range 
increase. Other changes include an 
cjection seat providing ground-level bail 
out capability 


Kaman Aircraft Corp. has been 
awarded a $458,000 contract by Wnght 
Air Development Division to apply a 
rotary wing recovery device, KRC-4 
Rotochute, to space capsules, nose cones 
and rocket boosters. Rotochute weighs 
196 |b. and utilizes helicopter-like 
blades for controlled descent 





Eastern Claims Strike 
Damages 


Eastern Air Lines last week amended 
its June 7 complaint against the Air Line 
Pilots Assn. by asking for $11.4 million 
in punitive and other damages. 

The carrier claimed that ALPA mas- 
terminded the walkout that crippled 
Eastern’s operations for the 11 days 
ending June 22. Pilots who wanted to 
return to duty were “threatened and 
intimidated and otherwise coerced,” the 
airline contended. 

ALPA countered _ that 
amended suit was “either a publicity 
stunt or a further attempt to harass 
the pilots.” It insisted that ALPA played 
no part in the mass walkouts except to 
urge that the pilots return to work. 

Meanwhile, two federal courts pre- 
pared to review the Federal Aviation 
Agency rule requiring the third pilot on 
board jet transports to relinquish his for- 
ward observer's seat to FAA inspectors 
checking aircrew competency. 

Nominal defendants in Eastern’s suit, 
besides ALPA, are Clarence Sayen, its 
president; the association’s Master Ex 
ecutive Council; Council 18 of Miami 


and 18 ALPA officers of record. 


Eastern’s 
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Four-seat helicopter based on | 
Mi-l is being developed by the So 
Union, according to Pravda. 11 
Soviet helicopter is amphibiou 
a maximum range of 310 mi 
equipped with additional fuel tanh 
cording to designer Mikhail M 
Mi-l’s range is 400 mi, 


Kiwi-A Prime reactor is now 
uled for first and only full power 
July 8 at Jackass Flats. Joint At 
Energy Commission-National 
nautics and Space Administrati 
ect will demonstrate feasibilit 
clear rocket engine. Kiwi-A 3 t 
be held later this summer 

Pan American World Airways 
signed an $89,162,000 
Air Force for Fiscal 1961 operat 
maintenance of the Atlant 
Range 32 


conti 


This is $2,932,000 m 
the previous year's contract. T 
pany’s fixed fee remains the 

was for Fiscal 1960—$1.75 mi 

American assumes a number 

cal functions previously perfor 
its principal subcontractor, R 
cluding evaluation and 
instrumentation contracts an 
range instrumentation plann n 


monit 


Sovict Union claims new w 
and distance records for | 
flown by A single-rot 
helicopter piloted by Tatiana R 
covered a 500-km 
average speed of 142.642 kn 
(88.58 mph.). Flight started 
at Moscow’s Tushino Airdro1 


women 


closed cour 


Senate Appropriations Committee 


last week recommended ab 


$58 million limit set by the H 
spending of Atomic 
sion funds for the reactor part 
Aircraft Nuclear Propulsion 
Committee approved the 

figure of $73 million for th 
$41.5 of for th 
Electric engine 
million for the Pratt & Whit 
rect cvele. If the limit remair 
bill, GE is expected to have t 
$9 million cut 


Energ. 


which is 


direct cycle 


most of the 
money 


Army-Chrysler Jupiter has b: 
nated as a target missile for Nil 
anti-missile ind construct 
been halted on the Jupiter la 
at Johnston Island. Eightee: SAI 
Convair Atlases will be bought tea 
for firing from Vandenberg AI'B 
under Army direction, and Atla 
by USAF training crews also 
used as targets. 


tc sts, 


Avro 748, British turboprop feeder- 
liner, made its first flight recently after 
17 months from the time a decision 
was made by A. V. Roe to proceed with 
the project. 


American Machine & Foundry Co. 
has been awarded an $81,567,000 USAF 
contract for construction of 36 launcher 
systems for the Titan ICBM. AMF 
will produce the systems at its Titan 
production division, Greenwich, Conn., 
and at the company’s Buffalo, N. Y., 
plant and will install them in four west- 
crn states 


Avianca has selected the Bocing 
720B intermediate range jet transport, 
powered by Pratt & Whitney JT3D-1 
turbofans, for jet service between New 
York, Jamaica and Colombia. Order is 
for two aircraft at a cost of $134 million. 


Curtiss-Wright will move its Skydart 
rocket-powered target program (AW 
July 6, 1959, p. 85) from Santa Barbara, 
Calif., Division to the Propeller Divi- 
Caldwell, N. J., following 
USAF decision not to use Skvdart in 
operation training Company instead 
will build 20 targets for U.S. Navy’s 
Sidewinder training program. In an- 
other Santa Barbara move, C-W’s small 
gas turbine project goes to Acronautical 
Division at Wood-Ridge, N. J. Per- 
sonnel are being given transfer oppor- 
tunities. Santa Barbara will retain 
avionic work, under general manager- 
ship of Jack O. Charshafian. 


sion at 


Discoverer 12 satellite last week 
failed to enter orbit when Thor Agena 
vehicle apparently did not generate suf- 
ficient velocity after launch from Van- 
denberg AFB, Calif. It was the fifth 
failure in 12 shots. 





Soviet Rocket Tests 


Washington—Soviet Union will launch 
a new series of powerful multistage rock- 
ets into the Central Pacific between 
July 5 and July 31 “for scientific re- 
search and experimental designing in 
the sphere of space problems,” the Rus- 
sian news agency Tass said last week. 

Russia warned <ircraft and ships to 
stay clear of a 50,000 sq. mi. area some 
1,000 mi. southwest of Hawaii. The 
area is about 150 mi. farther to the 
southeast—and therefore farther from 
Russia—than the impact area announced 
for similar tests earlier this year (AW 
Jan. 18, p. 29). Tass said the rockets 
will be fired without their final stages. 

Tass said the type of rocket tested 
last January was used to launch the 
5-ton Sputnik IV spacecraft on May 15 
(AW May 23, p. 27). 
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Cargo Award Spurs Turboprop Activity 


Small carriers win Logair contracts worth $25 
million; force cutbacks for Slick, AAXICO, Resort. 


By David H. Hoffman 
Scott AFB, Il.—Military Air Trans- 
port Service last week awarded four 
small U. S. carriers more than $25 mil- 
lion in Logair contracts after a bidding 
contest that promised to spark these 
repercussions within the industn 
e High dollar turnover for Capito! Air- 
ways, Inc., World Airways, Inc., Zantop 
Air Transport, Inc., and Riddle Airlines, 
Inc.—the four successful carriers 
e Phase-in of the first all-cargo, turbo- 
prop transports to enter U. S. commer- 
cial service—Armstrong Whitworth’s 
AW.650 Argosy ind Lockheed’s 
C-130B Hercules. 

e Drastic revenue cutbacks for Slick 
Airways, Inc., AAXICO and Resort 
Airlines, Inc.—three carriers that last 
vear shared the bulk of Logair business 
e Full commercial certification for the 


C-130B. 


Mileage Increase 


The contracts, effective through 
Fiscal 1961, total 33,918,110 route 
miles and a volume of $25,301,185 
They involve about a 13% increase in 
Logafr scheduled mileage, a 25% in 
crease in Logair annual expenditures 
and a substantial increase in the cargo 
capacity of the Logair fleet. 

Monetarily, Capitol emerged from 
the competition on top with $10,556,- 
402.37 worth of contracts to provide 
Curtiss C-46 service on four route pat- 
terns encompassing 19,575,500 stat. mi 

An uncertificated carrier that special- 
izes in hauling parts for Detroit's auto- 
motive industry, Zantop won a $5,289,- 
409.96 contract to carry Air Force 
“outsize cargo” (AW Mar. 14, p. 39) 
ilong two long-range route patterns 
totaling 4,878,200 stat. mi 

To qualify for the contract, Zantop 
agreed to purchase five C-130Bs from 
Lockheed. All Air Materiel] Command 
requirements for the carriage of jet 
engines and other bulky hardware be 
tween aerial ports, Strategic Air Com 
mand bases and maintenance depots 
within continental United States are 
met by this 135,000 Ib. gross weight 
freighter. 

First of the five C-130Bs is scheduled 
for phase-in on Mar. 31, 1961—the 
deadline specified by Air Force when 
it invited 96 U. S. carriers to submit 
outsize cargo proposals about threc 


40 


months ago. Last Zantop Hercules 
scheduled to begin service by June 
1961. According to Lockheed, fly-away 
price of the C-130B is about $2.5 mil- 
lion 

Conferences with Lockheed 
nel in Marietta, Ga., convinced Zantop 
that it could quote a C-130B plane mil 
price of $1.97 to the Air Force and still 
earn a reasonable return 

Pending delivery of the C-130Bs Zan 
top will fiy its new routes with eight 
Douglas C-54s. These aircraft were ac 
quired from Lockheed, a Miami broker 
AAXICO, Twentieth Century Airline 
ind two maintenance outfits in Cali 
fornia 

Riddle, which won a $4,968,516.32 
outsize cargo contract covering 4,598, 
300 route miles, bid on the basis of a 
five-plane purchase of AW.650s. Cost 
ing about $1.31 million each, the Ar 
gosies are programed to enter Riddle 
service beginning Dec. 20. Last aircraft 
will be introduced by Feb. 10, 1961, 
according to present schedules. In the 
interim, Riddle will operate 10 C-46 
ilong Logair routes 

World, a supplemental air carrier 
based in Oakland, Calif., broke into 
Logair business with a 5,110,300 stat 
mi. contract worth $4,486,856.57. Af 
ter learning of the contract’s award, 
World leased five C-54s, bringing its 
ombined fleet to eight C-54s and four 
DC-6A/B aircraft purchased earlier 
from American Airlines. It also hired 
54 additional pilots and increased its 
labor force from 80 to 275 personnel 

To illustrate the highly competitive 


> 
0 


pe rson 





Slick Diversifies 

Slick Airways, Inc., will purchase the 
Illinois Shade Cloth Corp. for $6 mil 
lion as part of a diversification plan to 
broaden its financial base. 

Illinois Shade Cloth, the 
second largest manufacturer of window 
shade cloth, earned $500,000 on sales 
of $8 million in 1959. 

No changes in either management or 


country’s 


function of the acquired corporation 
are planned. 

Slick drew about half of the purchase 
price from working capital and the other 
half from long term bank loans, accord. 
ing to A. W. Johnson, the 
executive vice president. 


carrier's 











character of the Logair bidding, and the 


role it can play in a small carrier's finan- 
cial future, Slick lost out to World by 
ynly $921.43. As a direct result, Slick 
will lay off 120 employes, including 
ibout 65 pilots, and dispose of nine 
\ircraft on the used plane market 

The carrier also is seriously consider- 
ing cancellation or postponement of its 
commitment to purchase two Canadair 
CL-44 four turboprop freighters that 
ire due for delivery next year (AW June 
27, p. 41). Only by diversifying into 
other fields, a Slick management source 
reports, can the carrier hope to keep its 
organization intact 

Last stable revenue source for Slick 
is its regular MATS transocean contract, 
which expires on Sept. 30 

In an attempt to cut lead time on 
C-130B deliveries, Lockheed apparently 
has reversed its decision to seek a unique 
turbine power, all cargo” certificate 
that would authorize commercial car- 
riers to use the Hercules on the Logair 
mission. As of last week, the company 
intended to put the aircraft through a 
full Federal Aviation Agency certifica- 
tion program, feeling that in the long 
run this approach would prove less time- 
consuming. Certification of the trans- 
port should take at least six months 


Proving Program 

Armstrong Whitworth, meanwhile, is 
just concluding a European route prov- 
ing program with its AW.650, to be fol- 
this month by British certifica- 
SS.000 lb gross we ight 


lowed 
tion of the 
transport 

This certification, Armstrong Whit- 
worth believes, should satisfy the Fed- 
eral Aviation Agency after 12 minor 
items on the AW.650 have been added 
or modified to American standards. 
They include fire protection in cargo 
and baggage compartments, high inten- 
sity wing lighting, flare installations, 
rearranged flight engineer's seat and 
flap and radio console changes 

Officers representing three of the four 
low-bidding carriers emphasized to 
Aviation Weex that sharply increased 
profits probably would not go hand-in- 
hand with the Logair contracts. Cap- 
itol’s President Jesse F. Stallings 
pointed out that his company had to 
bid about 54 cents per C-46 aircraft 
mile to win this year’s contract 

Last year, Capitol landed a Logair 
contract by bidding 59.5 cents per mile, 
Stallings said 

\ mainstay of Logair for six years, 


Capitol will fly 40 C-46s on its new 
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First Photo Rows Soviet Tu- 124 Tustiolen 


First photo of Sovict Tu-124 transport confirms report in Aviation Week June 6 issuc 


Soloviev turbofan engines. 


designer, Andrei Tupolev, published in Pravda. 
told Pravda the Tu-124 cruises faster than the 
maximum speed of 560 mph.; the Tu-104A’s maximum speed is 600 mph. 
The aircraft seats 44 passengers in its three-section cabin, whic! 
lu-104 in external configuration 


(AW Aug. 
folding seats 


10, p. 27) 
The Tu-124 resembles the 


I'wenty of the aircraft will be 
leased from AAXICO, last year's lead 
ing Logair carner. To cope with its 
new commitments, Capitol plans to add 
190 more pilots to its present roster of 
160 

For Riddle 
costs in excess of revenues by $7 
lion over the past four years—the Logair 
award may be a financial lifesaver. As 
suming that the contract can be rene 
gotiated for two additional years, Riddle 
assured of an extra $20 to $2 
pavabk 


routes 


1 carner with operating 
5 mil 


would be 
milion in gross revenues 
through Fiscal 1963 

Terms of the actual contract, 
ever, hinge this privilege of renegotia 
tion upon the availability of the funds 
the continuation of airlift requirements 
as well as the satisfactory performance 
by the carrier 


Ni ve rthe le $s. 


how 


Riddle, with a guaran 
teed daily schedule of 12,600 mi. and 
five modern freighters in its fleet, is at 
least anchored to withstand the impact 
of heightened trunkline competition for 
available air cargo ’ 

Riddle bid the Argosy at $1.65 per 
plane mile and feels that one AW.650 
is equal to at least two C-46s in cargo 
capacity 


Zantop Plans 


Now a daily operator along routes 
that stretch from California to Pennsyl- 
vania, Zantop intends to base its C-54 
fleet at Macon, Ga., and Travis AFB, 
Calif. When the C-130Bs are phased 
in next spring, Olmstead AFB at Mid- 
dletown, Pa., will be substituted for 
Macon and the C-54s will be phased 


out 


Zantop’s agreement with the manu- 
clause that Lock- 


facturer includes a 
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The Soviet Union has begun serial production of the 


The turbofan engines are said to give 
Tu-104 a maximum 


The 


speed 


Tul 


and has 


heed will oversee transitioning 


cules 1ircrcw 
The season of peak activity f 
top which 
manufacturer changeover 
tvles which just now 


under way, complicates the cart 


incide with aut 


, 


ind 

iuguration of Logair service 
Ihe long 

whether the m 


erTtih 


tanding argument 
ilitary should di 
ited 
tops ¢ iptur 

ict 

irriers contend t 
real contribution 
equipment devel 
Air Fleet 

At the 


largely 


with non- air carrier 

by Zan 

million Loga 
Certificated ¢ 


they return 


vived 


ontr 


industrv—in 
and Civil Re 
tion, for ex imple 
their higher costs 
from unionized labor forces, at 
them in the 
ontracts 
certificated 
cargo fiel 
uirlift 
iwarded 


CTV 


capping scramble f 


cTnment 
Thus the 

include Slick in the 

that Air | 

ts should be 

irricrs directly 


Acronautics Board 


airline 
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tion contrac 
those 


the Civil 


re Spe ns 


Congress Extends 
Life of Suppleme ntals 


Washington—Congressional 
last week of stopgap legislatio 


ing the operational life of aoa 
airlines mav have set the stag 
full-scale investigation next vea 
carriers’ status by Senate and 
viation subcommittees 
Pointing out that sufficient 

needed to study supplemental 
ity, which was challenged by th 


Court of Appeals as illegally grant 


I'u-124 


pe MEER wah that 7 


a 

Ss his ate a 

ee ae ae 
a 


Transport 
37, that this aircraft is powered by two 


according to an interview with the aircraft's 

the transport outstanding fuel economy. 
of about 1,000 km. (620 mph.). 
4B has flown at 631 mph., 


Tupolev 
The Tu-104 has a 
according to the Soviets 


is equipped with tables and 24 chairs, plus 20 


Aeronautics Board (AW June 
6, p. 43), legislators approved bills which 

uuld permit the airlines to continue 
inder their present authority. House 
vear limit, and the Senate 
pproved the authority for two years 
Agreement on the extension time limit 
vas expected late last week 

Earlier, the airlines averted a June 7 
yurt deadline, which would have had 
the effect of suspending their opera- 
asking the Supreme Court to 
view Appeals Court decision. The 
irriers have thus been able to continue 
unrestricted domestic charter operations 
ind their 10-trips-a-month authority be- 
tween anv two cities pending either 
iction on the Supreme Court appeal or 
gislative relief from Congress 

Congress clearly indicated that it 
icted only in the interest of granting 
the airlines a reprieve from the court 
rder and that it may consider curbing 
me of the supplementals’ operating 
privileges in the future 

\ bill offered by the CAB 
rant the airlines permanent certificates 
for limited operations, while relaxing 
some of the financial standards cur- 
rently applied as a fitness qualification 
for certification. No action was taken 
m the Board proposal 

Rep. Harold R. Collier (R.-Ill.) noted 
that he had intended to amend the 
stopgap legislation to confine supple- 
mental airlines to charter operations, as 
uggested in the past by CAB Vice 
Chairman Chan Gurney, “which I am 
convinced is their proper sphere,” but 
had refrained from doing so because of 
hearings planned for next year by House 
Commerce Committee. Senate Com- 
merce Committee also plans hearings 
next year 


the Civil 


et a onc 


tions, by 


would 
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11-18 Turboprop Transport Operated by Soviets in Arctic 


Ilyushin [1-18 turboprop transport above is one of the new aircraft being operated by the Russians in the Arctic region 
Norilsk in the markings of Polar Aviation, a branch of the Main Administration of the Northern Sea Route. Early 
Polar Aviation organization, its personnel and equipment were transferred to Acroflot, the Soviet civil airline, and became the Direc- 
torate of Polar Aviation of the Civil Air Fleet. which is headed by Gen. M. I. Shevelev. Under Acroflot direction the Polar Aviation 
group has opened scheduled service to several cities within the Arctic Circle as well as carrying out its previous duties of supplying arctic 
settlements and expeditions on an unscheduled basis, performing rescue operations and assisting in the forecasting of ice conditions 
during the Arctic Sea navigation season. Main Administration of the Northern Sea Route received high level criticism last year because 
its ice forecast was only 70% correct, and a number of supply vessels carrying heavy supplies north were stranded. A specially designed 
light weight television unit has been placed in series production and is being supplied to Polar Aviation for use on the aircraft which 
participate in the ice forecasting work. Scientists on the ground prepare their ice formation predictions by visually monitoring the 
television pictures from the aircraft. This system has proven to be a great improvement over the old method of analyzing acrial photo- 
graphs. First scheduled airline service into the Russian Arctic will be from Moscow beyond the Arctic Circle to Norilsk and Tiksi over a 
route of more than 3,000 mi. This route will later be extended to the Kamchatka peninsula. Aircraft in service with the Directorate 
of Polar Aviation include the II-18, An-10, [1-14 and Tu-4 (B-29 copy) transports and the Ka-15 helicopter. 


It is shown at 
this year the 


idmitted there is room for exchange of 
such information on a voluntary basis 
but added that compulsory exchange 
would damage free competition and 
would “actually make every member of 
IATA a member of an international 
cartel.” 

On the subject of Russia’s role in 


Yanagita Calls for Lower Fares 
To Prevent Excess Competition 


can operate at a profit, our government 
will tell us to get out of business, and 


Washington—Seijiro Yanagita, presi- 
dent of Japan Air Lines, called for 
lower fares, better service and pooling I assume that other airlines are faced international air transportation, Yan- 
arrangements last week as means of pre- _with similar situations,” he said agita emphasized that Aeroflot, the 
venting excessive competition that Yanagita said that lower fares, better Soviet airline, has been formally invited 
could force flag carriers of smaller na- service and comfort will “allow to join IATA. He said the invitation 
tions out of business more airlines than exist today to carry has not been accepted and added that 

In an address here before the Avia- more people farther and with greater “personally, I would be pleased to sit 
tion/Space Writers Assn., Yanagita, frequency and still make an operating at the conference table with the direc- 
who is also president of the Interna- profit.” He suggested that one solution tors of Aeroflot.” 
tional Air Transport Assn., said he does__to the problem of aircraft utilization He said he hoped that Russia will 


mor>re 


not believe there is too much competi- 
tion on international routes at the pres- 
ent time. He noted, however, that in- 
creased capacity of jet aircraft poses a 
threat of available seat mile in 
that could further depress revenues and 
create new deficits 

“Unless an airline can operate at a 
profit, it should not stay in business, 
unless its government wants it to stay 
in business so badly that it is willing to 
underwrite its losses. This is not, in my 
opinion, either practical or sensible .. . 
I assure you that unless Japan Air Lines 


TeAases 
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temming from larger aircraft lies in 
pooling of equipment, traffic and main- 
tenance and “in some cases even pool- 
ing revenues.” 
The industrv’s 
fares will go down,” Yanagita observed 
With prices down, he said, travel will 
be stimulated and aircraft will be op 
erated at adequate load factors. 
Yanagita opposed complete and open 
exchange of all traffic information, 
which has frequently been proposed in 
the past as a means of controlling flight 
frequency and aircraft capacity. He 


“great hope is that 


ease restrictions such as those prevent- 
ing polar flights over Siberia but noted 
that, until the USSR elects to be repre- 
ented in IATA, “I, for assume 
he is disinterested in international avi- 
ition, preferring to operate along the 
lines of a domestic service.” He said 
that 100 years ago, Japan gave up such 
doctrine of isolationism and added 
“Perhaps Russia will some day do the 
ime. Meanwhile, whether the rest of 
the world is to be permitted across 
Russia’s vast lands is for the USSR to 
decide—not for IATA to discuss.” 


one, 
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Engineers Ask Broader FAA Regulation 


Washington—Flight engineers’ de- 
mands that any new Federal Aviation 
Agency regulations provide more formal 
and detailed recognition of engineers 
as technical specialists necessary to safe 
airline operations were opposed by the 
airlines and Air Line Pilots Assn. at 
FAA hearings last week. 

Air Transport Assn. urged that FAA 
drop its present requirement for flight 
engineers on all transport aircraft ex- 
ceeding a gross takeoff weight o, 80,000 
Ib. and asked that the decision to use 
an engineer, along with standards for his 
training, be left to the judgment of car- 
riers and manufacturers. ATA testified 
during a general review of FAA flight 
engineer rules 

Air Line Pilots Assn. backed the ATA 
stand and said that existing jet aircraft 
designs require more demanding naviga- 
tion and communication duties than 
mechanical work. Because of this, 
ALPA said it is increasingly important 
that all crew members be qualified to 
relieve cach other, thus requiring a 
closely coordinated flight deck layout 
without separate flight engineer sta- 
hons 

FAA ruled out any debate at the 
hearings on the third pilot issue and 
served notice on ATA that the full 
hearing agenda would be considered. 
The association had noted “grave con- 
cern” over the degree of standardiza- 
tion, regulation and special flight engi- 
necr duties suggested by the hearing 
agenda, calling them “incompatible” 
with industry experience 

Flight Engineers International Assn. 
told FAA that its 80,000 Ib. gross 
weight rule is basically sound and 
should remain in effect, regardless of 
the number of engines involved. The 
need for close monitoring of power- 
plants by the engineer is intensifed on 
twin engine aircraft exceeding 

sweight limit, the union said. 

Aircraft cockpits should be designed 
with built-in crew coordination, permit- 
ting the engineer to monitor and adjust 
all necessary instruments and controls 
without leaving his seat, according to 
FEIA. The engineers contended that 
many instruments are too small for 
adequate daylight reading and others 
are difficult to read at night because 
of the low level of illumination required 
by the pilots. They also feel that pres- 
ent operating manuals fail to clearly 
spell out specific crew member duties 
and should be clarified to reflect new 
civil air regulations being considered at 
the hearing. 

New jet aircraft are so complex that 
it is nearly impossible for flight engi- 
neers to keep qualified on more than 
one type, FEIA said. The union urged 


this 
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FAA to change its rules to require type 
ratings for specific aircraft, proficien 
checks every six months and accur 
records. Exact duties of the engineer 
also should be spelled out by FAA 
include such items as preflight insp 
tion, inflight maintenance, operation 
powerplant controls and 
formation on mechanical malfunct 
the union said. 

Training and certifications for flis 
engineers “borders on the ragged 
of safety,”’ said FEIA, and fails to | 
vide minimum standards. Present 1 
lations, the union charged, are ope: 
wide interpretation so that training 
grams vary from airline to airline 
must be brought up to a min 
standard of safety 

“If there was any doubt 
minds as to the need for inc 
training requirements and experi 
perform the flight engineer fun 
the jet climinated it,” FEIA Pr 
Ron Brown said 

ATA urged that any referencc 
craft weight or number of eng 
dropped from the regulations 1 
a flight engineer and be repla 
an FAA determination 
of the aircraft certification. Crev 
plement should be specified on th 


+ 


‘ 


system 


issued 


of demonstrations made by the 
facturer which would point o 
workload and 
to crew members, according to ATA 
The airlines also opposed FEIA 
mands for type ratings for eng 
and contended that the new t 


iccessibility of 


aircraft are not as complex as the en- 
gincers claim. As an example ATA com- 
pared the operational simplicity of 
turbojet engines, such as the J-57, with 
piston engines. 

FEIA countered that while turbo- 
jet engines have fewer total parts, 
there is still a wide difference in in- 
strument control panels between jet 
ind piston aircraft. Boeing 707s have 
345 instruments for the pilot and 209 
for the flight engineer, compared with 
the 1049G Constellation which has 
255 pilot instruments and 274 flight 
engineer instruments. In addition, the 
engineers contend, the turbojet air- 
raft has twice as many electrical cir- 
uit breakers to monitor. 

The airlines believe flight engineers 
hould be permitted to hold either a 
flight engineer certificate or commer- 
cial pilot certificate, on the basis that 
they would be subject to current FAA 
training regulations. ATA said such a 
move would be a “recognition in fact” 
of the current airline practices, since 
many carriers employ pilot-qualified en- 
gineers while others have mechanic 
qualified engineers. 

FAA should adopt the concept that 
the flight engineer's primary purpose 

to assist the pilot and direct its ef- 
forts towards regulating flight crews as 
1 unit, ATA said. Airlines opposed any 
further expansion of training regu- 
itions for flight engineers on grounds 
that existing regulations already require 
the carriers to have their training pro- 
grams approved by FAA. 


TWA Attendants Win Wage Boost 


New York—Wage increases of 
across the board without different 
jet aircraft and a reduction in m 
flying have been award 
hostesses and pursers of Trans W 
Airlines, it was announced by Da 
Crombie, vice president-industrial 
tions for TWA. 

Adjusted paychecks retroactir 
May 1, 1959, will be mailed to host 
and pursers by July 15, Mr. Cr 
said. The awards, following 
months of arbitration proceedings, \ 
made by a board consisting of Da 
Cole, chairman designated by the Na 
tional Mediation Board; Lee Leibik, 
attorney for the Air Line Stewards and 
Stewardesses Assn.; and John P. Mead, 
assistant vice president-industrial rela- 
tions for TWA. 

The increase of 8% in wages will 
effective from May 1, 1959, to Fe 
1961, at which time it will be increas¢ 
by another 5% through the life 
contract, expiring on Feb. 1, 


hours 


I 


Hostesses who flew jet aircraft before 
May 1, 1959, will receive retroactive in- 
creases from the day they started flying 
jets. In addition, expense allowances for 
domestic hostesses have been increased 
from 32 to 35 cents per hour of flying 
time, retroactive to May 1, 1959. 

Maximum jet flying hours have been 
established at 784 hr. per month for 
domestic and 2354 hr. per quarter for 
international cabin attendants. Piston 
flying hours remain unchanged. Newly 
established flying hours on jets are to 
become effective by Sept. 1, 1960. For 
international cabin attendants flying 
more than 70 hr. in any one month, 
premium rates were increased from 
$3.75 to $4.25/hr. 

The union had asked for a higher 
rate of pay on jet aircraft than on piston 
aircraft, which was not allowed. The 
union was also denied its request to 
represent foreign attendants who fly 
"WA aircraft beyond European gate- 


ways. 
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Capital Asks to Drop Light Traffic Points 


Washington—Capital Airlines asked 
the Civil Aeronautics Board last week 
to eliminate points on its system which 
“possess local service and low traffic 
densitv characteristics” as a means of 
strengthening its present route structure 

In a letter to Board Chairman Whit- 
nev Gilliland, Capital President David 
H. Baker said that elimination of 
to such points would permit the ca 
to accelerate the retirement of its D¢ 
ind DC-4 fleets. He said this 
eliminate repeated cycles of costh 
hauls and modifications 
short-haul regional 
line is in no position to re-equip 
urcraft to serve 
service and low densit 

Meanwhile, prospects for 
rier’s future brightened when it was 
granted a fourth extension in the $33.8 
million foreclosure suit brought 
it bv Vickers-Armstrongs, Ltd 
manufacturer of the Viscount turb 
transport operated by Capital 
tension gives the until 
to answer the 

In addition, t 
1 financing program to the British cr 
tors which is now under consid 
Vickers has also granted 
permission to pay some 
interest due July 1 on its 
subordinated ynvertible 
Capital also is slated to bring it 
payments on the Vickers loan up 
with a July 1 payment 

Here are the points which (¢ 
wants eliminated from its system 
@ Elimination of Route 41, which serves 
Sault Ste. Marie, Pellston and Tr 
City. Capital said a local service ¢ 
has already been recommended to 
vide service at these points 
e Elimination of Wheeling, Morgan- 
town and Clarksburg in West Virginia 
from a route between New York and 
Pittsburgh and the South. Local service 
operations have also been recommended 
for these cities, the airline said 
e Elimination of a route serving Buffalo- 
Erie-Pittsburgh and elimination of Eric 
on a second route serving Buffalo. Capi 
tal stated in its letter that an initial 
CAB decision has recommended that 
the airline be permitted to suspend 
these services and that a Board examiner 
had found that a local service carrier 
should provide this service. 

e Transfer of a Norfolk-Elizabeth City- 
Rocky Mount-Raleigh-Greensboro-W in- 
ston-Salem-Charlotte- Hickory-Ashville- 
Knoxville route to Piedmont Airlines, as 
recommended by the CAB Bureau of 
Air Operations. 

© Elimination of Harrisburg/ W illiams- 
port and Elmira from a route serving 
Buffalo. The airline suggested that re- 
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placement of service to these cities by 
Allegheny Airlines is “indicated to be 
clearly in the public interest.” 

e Elimination of Muskegon on its east 
west route. 

e Elimination of Raleigh, Greensboro 
Winston-Salem and Charlotte as inter 
mediate points on a segment of a route 
between New York and New Orleans 
@ Elimination of Toledo on an east- 
Capital said local servic 
between Toledo and Detroit, Youngs- 
town, Akron and Pittsburgh have been 
recommended for a local service carrier 
in the Great Lakes Local Service In- 
vestigation 

¢ Elimination of a segment of a 
between New York and Norfolk. Cap 


west route 


route 


ital said that it is certificated together 
with National Airlines to provide ser 


rfo 
*hi 


I Ik, 
} 
hal 


Newport News and No 
only 23 mi. apart, and between I 
delphia and New York, only 95 
ipart. It added: “Competitive 


ne servi in thes 


vetwee! 


mi 
trunk- 
short-haul markets 
inherently 
yperation that cannot be justified in th 


makes for an uneconomic 


public interest under present circum 
stances 

@ Elimination of Baltimore 
between New York and the South. The 
three carriers, including 


certified at Baltimore on 


ma rout 


airline said 
Capital, ar 


this route, and that total trafic flows 
are inadequate to support service by 
three carriers 

e Elimination of Pichmond as an inter- 
point on a segment of the 
route from New York to the South 
Capital wants Richmond as a terminal 
on its cast-west route between Minnea- 


and Norfolk via 


mediate 


polis ind Chic igo 
Washington 
Ihe airline said it intends to file for 
withdrawal of its applications for route 
extensions pending in six CAB dockets 
In his letter, Baker that 
Capital’s route structure was originalls 
designed to fit operating performance 
of the Boeing 247D and the 
DC-3. He added 
Since then te chnologic i] progress in 
icronautic art has advanced rapidh 
Che progressive advent of pressurized, 
piston-powered aircraft, turboprop ait 
have 


moded operating pattern 


stressed 


Douglas 


planes and pure jets clearly out- 


geared to the 
DC-3 and similar type equipment.” 
He said that Capital, as a regional 
finds it costly to prov ide 
local ind added 


operational and schedul- 
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Stalemate Likely on Mail Airlift Ban 


hearing 


Washington—After length 
is expected 
to leave the decision of whether regular 
first class mail should be airlifted on a 
space available basis to the Post Office 
Department, which favors the program 

House Post Office Committee has ap 
railroad 

which 


this year and last, Congress 


proved legislation, urged by 
interests (AW June 13, p. 45), 
would ban transportation of mail with 
first class postage by air. Even if the 
House were to approve this measure, 
the Senate Post Office Committee can 
be counted on to bury it. The Senate 
committee approved legislation last 
August clarifying the authority of the 
Post Office Department to airlift sur 
face mail in the interests of improving 
postal service. 

While the House group has been 
considering its ban on surface mail air- 
lift, the department has been quiet, 
expanding the program. Seven new 
routes, including the first New York 
San Francisco service, have been added 
in recent weeks, and another 13 new 
routes are scheduled. An estimated 1.5 
billion pieces a year of first class mail 
have moved over the routes established 
since the program was started in 1953, 
and the department expects the 20 new 


1 


routes to incrcase thi innual volume 
to 2.4 billie 

In a report to the committee strongly 
ypposing the legislation which the 
group adopted, Postmaster General 
Arthur FE. Summerfield said that the 
ban would “force millions of postal 
patrons to accept mediocre mail serv- 
ice because the Department could not 
take advantage of modern, more ex- 
peditious modes of transportation even 
though available at no additional cost.” 
He said it would “create a truly chaotic 
condition at a time when the postal 
system is literally bursting at the seams 
with a far greater volume than ever 
be fore.” 

Discontinuance of mail-carrying pas- 
enger trains, plus the fact that remain- 
ing rail services are scheduled at hours 
ittractive to passengers but poor for 
mail, Summerfield reported, has ag 
gravated the problem of mail service. 
He said 386 mail carrying passenger 
trains were discontinued in 1958 and 
1959 and that discontinuance of 87 
more is contemplated during the first 
six months of 1960. He commented 
that “passenger train service is going to 
continue to decrease whether or not 
first-class mail is airlifted.” 


n pice cs 
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SHORTLINES 








> Continental Airlines plans to file ex- 
ceptions to Civil Aeronautics Board Ex 
aminer Edward Stodola’s recommenda 
tion in the Southern Transcontinental 
Case that Continental be denied routes 
from Houston, San Antonio and FI 
Paso, Tex., to San Francisco and from 
Dallas/ Fort Worth, Lubbock, Midland 

Odessa, Tex., and Albuquerque, N. M., 
to San Francisco, Los Angeles and San 
Dicgo, Calif. Continental savs it be 

lieves it can convince the CAB there is 
a need for a “flexible regional carrier” 
serving these routes. Examiner recom 
mended a new route for Continental 
from Hoaston, San Antonio and F] 
Paso to Los Angeles, San Diego and 
Long Beach, and the airline said it 
would begin service as soon as the Board 
hands down a final decision in the cas« 


© Civil Acronautics Board has su: 
pended a United Air Lines tariff revi 
sion which would have raised coach 
fares more than the tariff increase of 
24 plus $1 which the Board recentls 
authorized 

> Eastern Air Lines began a new all 
freight service last week operated with 
six flights a weck, from Miami to At 
lanta and Chicago using converted 
Lockheed Super-C Constellations. The 
new service provides same-day connec 
tions for San Juan, P. R., and New 
Orleans and Houston. Eastern had 
previously initiated similar all-cargo 
service connecting the New York/New 
ark metropolitan area with Atlanta, Mo 
bile, New Orleans, Houston, Miami and 
San Juan 


© Pacific Air Lines was scheduled to 
begin a new weekend excursion fare 
flight from Lockheed Air Terminal, 
Burbank, Calif. to Las Vegas, Nev 
July 1. The one-way fare of $12.50 will 
apply to the new service as well as to 
two daily coach flights Pacific operates 
from Burbank to Las Vegas. 


Seaboard & Western Airlines has 
opened a new sales office at Houston 
International Airport: The all-cargo 
carricr operates two daily transatlantic 
flights out of New York and has inter- 
line agreements with other carriers op 
crating from inland U. S. points to New 
York. 


>» TABSO, the Bulgarian state airline, 
has begun weekly flights from Sofia to 
Copmlinaie. via Vienna and Berlin 
Che Bulgarian airline says it will begin 
service from Sofia to the Middle and 
Near East, Paris and other European 
cities “shortly.” 
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AIRLINE OBSERVER 


© Design, metallurgical and ition factors are all involved in failure 
of compressor disks on R ['yne Mk. 12 engines (AW June 6, 
p. 43). Possibility of a ran tallurgical defect in a particular batch of 
disk metal has been discount nd special emphasis centers on heat treat- 
ment of the disks during f tion. Modifications probably will involve 
it least the replacement isks forming specific compressor stages 
Indications are that a refit not likely to delay entry of the Tyne- 
powered Vanguard into more than six to eight months. Rolls- 
Royce is expected to g 1 revised engine schedule delivery at a 
meeting of the two comp cuss the nature and extent of the fail- 
ures and the fix proposed. 


> Tourist class services on the North Atlantic officially ended last week, 
completely replaced by the lower-fare economy class. International Air 
Transport Assn. estimates that 3 million passengers have used transatlantic 
tourist services since the class was introduced eight years ago. Tourist 
trafic accounted for 76.4°% of all scheduled transatlantic traffic in 1957 but, 
dwindled to 4.7% in 1959 following the introduction of the economy class 
in April 1958. 
P Six international airlin tablished spares and engine pools for 
Douglas DC-8 turbojet air t at 25 strategic points throughout the world. 
Each member of the pool n the spares at any time. Participating 
Alitalia, Jay \ir Lines, Pan American, KLM, SAS and 


> Lufthansa, Sabena and TWA are making biggest strides in increasing their 
shares of all traffic carried by the scheduled airlines on the North Atlantic so 
far this year. In one recent week, TWA carried the largest single share— 
20% of all eastbound transatlantic passenger traffic. 


© Acroflot has started 
fruits from southern grow 


4 


be flown to the Soviet 


large-scale shipment of fresh berries and 
to Moscow. Over 16.5 million Ib. will 
luring the summer 


> United Air Lines craft and determination hearings before the National 
Mediation Board came to a close last week. Hearings, which began eight 
months ago, were opened when Air Line Pilots Assn. asked the NMB to 
hold elections on United Air Lines for a new craft and class called “flight 
deck crew member.” Successful election would transfer United's flight 
engineers, who are pilot-trained, from the jurisdiction of Flight Engineers 
International Assn. to ALPA. 


> Wide-scale transportation istry 
by John J. Allen, Commer 
Allen has called for establi 
tives that would detail present 
research on these problen 
1 basis for the over-all in 


development program has been urged 

Yepartment under secretary for transportation. 
nt of a program by top transportation execu- 

problems of the industry. Results of intensive 
consultants and universities would serve as 
development program 


>» Maj. Gen. John S. Bragdon (USA Ret.) took oath of office last week as a 
member of the Civil Aeronautics Board to fill out former Chairman James 
Durfee’s term, which expires Dec. 31. Gen. Bragdon has been special 
assistant to President Eisenhower for public works since 1955. 


nvert six Lockheed 1649 Constellations to 
freighter configuration thi nmer in a $1.5 million program designed to 
double the carrier's transatlantic cargo capacity. The 6,000 mi. range 1649 
freighters will be flown between New York and London, Paris, Rome, Milan, 
Frankfurt, Zurich and Ger 


© Trans World Airlines wil 


> Small air carriers have been asked to fly National Aeronautics and Space 
Administration cargo and passengers between key NASA operating bases in 
southeastern U.S. Solicited by Military Air Transport Service, bids are to 
cover scheduled air service for an 11-month period beginning Aug. 1. Speci- 
fications set out in the MATS request indicate that routes will be flown with 
Douglas DC-3, Curtiss C-46 or Convair 240/340 type equipment. 











Cargo Airlines List Salaries With CAB 


° 


Washington—Following is a list of compensation, $809.77 expenses, 20,622 dinst, $25 bonus and indirect compensation, 
, Fhe , shares of common stock, 2,763 shares of $102.99 expenses and 5,500 shares of com- 
all-cargo and Alaska airiine fic rs’ and common stock in name of ot} am mon stock; C. W. Breeman, $25 bonus and 
directors’ sal iries, bonuses I shares of preferred stock; V. indirect compensation, $112.99 expenses and 
michael, Jr., president and general 1 ger no stock 
and director, $14,531.25 salary. $ Flying Tiger Line, Ine., (officers were 
holdings for the vear ending Dec. 31, and indirect compensation, $12,159.34 ex- not paid a bonus or indirect compensation 
a . . 3 penses and 10.885 share f commor k director vere maid director's fees) ~ 
1959, as rep rted to the Civi 0- poner 5 a > shen? and directa Mosher , fh om of the board 
nautics Board 25 salary, $3,150 bonus and indirect $400 fee, $31 expenses, 29,150 


compe nsations, expenses 


expenses ar 6.0 ny t tock and 818 shares 
- BE Reee Aaa, Ean, W. M. Dunn, Jr tock; RK. W. Prescott, 
list expenses) H. J. Korth i pres oat inte 1 aii ory . ‘ 
rector. $88 ry ) y 9 . ‘ 
indirect compensat 
ind 900 shar ' 
M. Bussey, secretar ! rer $ la $1 
8.36 salary, $1( bor i no stock Hartling, vice 
mpensation, $211 expens resear l salary $2.91 
M. Rodriguez, treasurer - und f es of mmon 
wlar 9 bonus 7 ’ ’ , q Cussen, regional vice 1 


$51,667 salary 


mpensa 


Odenwalder 
. 8 
$26.78 expenses and 10 : ‘ ' ind Pacific Nort 
} w. ¢ Chase t t ular xpenses 
ffice Septembe | 9 n at } r 
bonus or indir t rY Kimball 
’ ‘ 


Young, 
perat : ‘4 e ' expenses and 4 
W. Sheppard re ' mir c Lynott, 


ulary, rf e® president eratior 7 lary, 


ndire 
Hanks 
Jd Korth B. Berboth, 
lé i 59, Lear & Scoutt . 
ices, $15,009.92 Frederick C. Kimball, 
aviation consultant, $8,216.77 
Aerovias Sud Americana Inc 
Harmon, chairmar f the board ar 
enter d tad ¢ Mar h 7959 


9) ) SA 


M. { on an - eX pe a! » ston 4. L. Hig- 
comper n, no ns t } pre er sal Liary, 
Hawkins, 1 nu r indirect t jo expense nd tr . Ober 

ution or 
, ck and $2 orth of debt securit no k 
; T. E. MeLean, $5/ nus ar indire . Cc. Moldaw, 


tior r . . aalar 
‘ A ea $n ation, 1 é 1 ri 
ye Sa ) $642 


S. Buchanan, chairn “es ’ Daniels, $2 onus and ct compe . Burghardt 
ands assistant parm gat tion, no expenses or sto R rer, $19,100 
as assistant secretary nd en- bonu und = indirect omper tior n tock 
irman October s penses, 1,600 shares of co 10n stock and $12,900 


$1,225 bonus and dire 200 shares of preferred stock; T. J. Kline- Meyers, 


as 


BOAC Orders 10 Vickers Super VC.10 Transports 


Model above shows configuration of the Vickers-Armstrongs Super VC.10 jet transport, 10 of which have been ordered by British 
Overseas Airways Corp. at a cost of about $70 million (AW Feb. 8, p. 39). Transport can carry up to 212 passengers and is 24 ft. longer 
than standard VC.10 (AW Sept. 21, 1959, p. 38); BOAC has 35 of these on order. Super VC.10 powerplants are four rear-mounted 
Rolls-Royce Conway 42/2 bypass engines. Takeoff weight has been increased from 299,000 Ib. to 347,000 Ib. Length is 186 ft. and 
height is 39 ft. 6 in. Wingspan is 146 ft., with gross area of 2,800 sq. ft. and aspect ratio of 7. 
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no salary, $400 fee, $92 expenses, 54 shares 
of common stock and eight shares of pre- 
ferred stock and $200,000 of debt securities 

Following directors were not paid a 
salary: A. T. Chase, $300 fee, $61 expenses 
and 1,000 shares of common stock; H. Reh- 
rig, $200 fee, no expenses and 110 shares 
of common stock; J. C. Cosgrove, $300 fee 
$133 expenses and 551 shares of common 
stock; A. G. Linkletter, $300 fee, $14 ex- 
penses and no astock. 

C. Luckman, $300 fee, $51 expenses and 
1.050 shares of common stock: J. C. Tyler, 
$300 fee, $46 expenses and 595 shares of 
common stock: Mes. RB. Axe, $200 fee, $576 
expenses, 420 shares of common stock and 
630 shares of common stock in name of 
others; B. Gresev, $400 fee, $1,122 expenses, 
25 shares of common stock and $506,000 
in company debentures. 

Following firms were paid for services 
rendered during 1959; Meyers & Batzell, 
lewal, $134,223; Mill, Farrer & Berrill, lecal, 
$39,028; Arthur Anderson & Co., account- 
ing, $21,300; Hixon & Jorgensen, advertis- 
ing, $18,603; Channing, Wallace & Gibson, 
industrial design, $8,687 

Riddle Airlines, Ine., (carrier did not 
list bonuses or indirect compensation). RB. 
M. Hewitt, president and director (entered 
office 10/10/59), $5,617.97 salary, $3,766 
expenses and 100 shares of common stock 
in name of others: E. M. Leath, Jr., vice 
president and treasurer (entered office 
10/19/59), $11,409.04 salary, $151 expenses 
and no stock; C. L. Heed, vice president- 
marketing, $14,500 salary, $5,966 expenses 
and 100 shares of common stock: K. T. 
Weaver, regional vice president-New York 
$8.730 salary, $699 expenses and 1,000 
shares of common atock 

Mre. J. B. Love, secretary, $5,090 salary, 
$35 expenses and 2,700 shares of common 
stock; H. BR. Denaldson, assistant to man- 
agement (entered office 1/12/59) $9,765 
salary, $860 expenses and no stock: J. G. 
MeKay, dr., assistant secretary and director, 
no salary or expenses, holding 10 shares of 
common stock in name of others; RB. B. Cole, 
director, no salary, or expenses, holding 100 
shares of common stock; W. K. deVeer, 
director, no salary or expenses, holding 100 
shares of common stock; W. E. Dunwody, 
ér., director, no salary or expenses, hold- 
ing 100 shares of common stock; C. A. 
Hinech, director, no salary or expenses, 
holding 43,000 shares of common 

Following firma were paid for services 
rendered during 1959 Colin’ Melintosh, 
transportation consultant, $9,164; Rebert 
Hewitt Associates, financial consultants, 
$17,130: Tally Embry, advertising, $12,286; 
Dixon, Dedarnette, Bradford, Williams, Me- 
Kaye & Kimbrell, legal, $22,353; Bowen & 
Seoutt, legal, $30,259; Hunt Aviation, repre- 
sentation, $8,940; Price Waterhouse & Co., 
accounting, $16,184; E. K. Deveer, financial 
consultant, $13,775 

Seaboard & Western Airlines, Inc., (car- 
rier did not list bonuses, indirect com- 
pensation or expenses)—R. A. Norden, 
president and director, $35,000 salary, 13,- 
126 shares of common stock and 18,187 
shares of common stock in name of others; 
A. V. Norden, executive vice president and 
director, $35,000 salary, 16,027 shares of 
common stock and 17,143 shares of common 
stock in name of others; C. D. Brell, vice 
president-operations, $25,000 salary, 24,- 
1923 shares of common stock and 6,910 
shares of common atock in name of others; 
8. I. Fondiler, treasurer (entered office in 
1959), $14,500 salary and no stock; H. 
Montee, vice president-Washington, D. C., 
$17,500 salary, 10,807 shares of common 
stock and 2,095 shares of common stock in 
name of others; W. P. Neth, vice president- 
traffic, secretary and director, $22,500 
salary, 17,112 shares of common stock and 
7.402 shares of common stock in name 
of others. 

W. H. Renninger, vice president-eng!- 
neering, $18,000 salary and 8,808 shares of 
common stock; J. H. Resenwald, vice presi- 
dent-administration, $13,500 salary and 50,- 
979 shares of common stock; A. Thompson, 
president-commercial services, $15,000 
and 312 shares of common stock; 
4. H. Mahoney, industrial and government 
affairs (resigned September, 1959), $11,- 
165.38 salary and no stock; E. 0. Schroeder, 
vice president-maintenance (resigned April, 
1959), $6,538.02 salary and no stock. 


stock 


vice 
salary 
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D. M. Amman, director, $4,200 salar and 

726 shares of common stock: C. B. Ripley, 
director, no salary, 17,962 shares of m- 
mon stock and 8,000 shares of mmon 
stock in name of others; F. Vahising, 
director, no salary and 81,200 share of 
common stock 

Following firms were paid for ser es 
rendered during 1959; Mel Adams & As- 
sociates, public relations counsel, $37,726.1 
Lowenstein, Pitcher, Spence, Hotchkiss, Am- 
man & Parr, legal counsel, $52,357.41 ; Hardy 
Maclay, legal, $61,884.79; Joel Fisher ral 
$11,982.45 Robert Johnson, legal! $40,- 
596.20; Irving Raines, legal, $5,20/ wil- 
liam Kridel, legal, $6,533.21: Arthur Young 
& Co., auditing, $27, 600 : Hagard Advertis- 
ing, advertising, $22,871.82 William T 
Arthur, aviation consultant, $6,243.08: Thor 
Solberg, aviation consultant $1 3 
Stanley Brewer, economic consult a OF 
865.75 

Pacifie Northern Airlines, Inc.—A G 
Woodley, president and director « 00 
salary, $400 fee, $4,522 expenses and 230,377 
shares of common stock; J. A. Cunningham, 
vice president and director, $18,081 RA 
ary, $400 fee, $203 expenses 1,5 
shares of common stock; H. A. Olsen 
president, $15,911.50 salary, no f $1,155 
expenses and 8,200 shares of con 
4. H. Foster, vice president, $1 
ary, no fee, $276 expenses and 
of common stock; F. Aubuchon 
ident, $13,150 salary, no fee, $34 
and 4,100 shares of common sto 
Stuart, vice president, $13,150 
fee, $384 expenses and 1,700 shar« 
mon stock 

Cc w. 
director 


' 


Nelson, secretary-trea 
$14,465 salary, $400 fe« 
penses and 500 shares of 
M. E. Diamond, assistant 
salary, no fee, $49 expenses nd 
shares of common stock; D. B. Hart, 
ant secretary, $10,631.77 salary, n 
expenses, 2,520 shares of common 

’ common stock in 
others: G. P. O’Grady, director 
$200 fee, $2,829 expenses and 3,001 


comrr 


secreta 


Ass ist- 


of common stock; R. A. Rowan, director, no 
salary, $100 fee, $175 expenses and 16,000 
shares of common stock; H. B. Kirkpatrick, 
director, no salary, $400 fee, no expenses 
and 3,051 shares of common stock; P. Por- 
zelt, director, no salary, fee or expenses, 
holding 100 shares of common stock 

O’Grady & Marshall, legal counsel, was 
paid $25,812 for services rendered during 
1959. 

Wien Alaska Airlines, Ine., (carrier did 
not list bonus or indirect compensation)— 
8S. Wien, president, general manager and 
chairman of the board, $23,000.04 salary, 
$835.79 expenses and 5,484 shares of com- 
mon stock: G. B. Rayburn, executive vice 
president and treasurer, $21,802.04 salary, 
$1,441.60 expenses and 1,083 shares of com- 
mon stock: F. Wien, vice president and 
director, $19,550.04 salary, $538.32 expenses 
and 1,079 shares of common stock; N. Wien, 
vice president and director, $18,975 salary, 
$1,775.14 expenses and 1,088 shares of 
common stock. 

A. E. Hagberg, vice president, $19,478.13 
salary, $1,448.82 expenses and 88 shares of 
common stock; BR. M. King, secretary, $20,- 
010 salary, $1,263.90 expenses and 101 
shares of common stock; BR. B. Webb, as- 
sistant secretary, no salary or expenses, 
52 shares of common stock; M. Barnes, 
assistant secretary, $1,752.94 salary, no ex- 
penses or stock; M. Whitney, assistant sec- 
retary, no salary or expenses, 25 shares 
of common stock; B. Stahell, (entered office 
6/24/59), assistant secretary, $3,566.51 sal- 
ary, $120.76 expenses and no stock; C. J. 
Clashy, director, no salary or expenses, 104 
shares of common stock; A. Polet, director, 
no salary or expenses, 184 shares of common 
stock; B. Balchen, director, (entered office 
12/12/59), no salary, expenses or stock 

Following firms were paid for services 
rendered during 1959: Collins & Clasby, 
legal, $6,357.63; Air Transport Asen., air- 
line industry Hiaison, $5,240.69; Rebert T. 
Lamson, aviation consultant, $5,730.09; 
Theodore I. Seamon, lega!, $12,497.15; Bos- 
worth-Sullivan, arrangement for Fairchild 
F-27 financing, $30,000. 





OF HISTORIC. 
AFRICA 


Fly the route of history via Ethiopian Airlines! 
See Cairo . the Red Sea . . . and Ethiopia, 
Land of the Queen of Sheba. Africa offers 
today's greatest business potential, newest travel 
adventure. Fly overnight in luxurious DC-6B’s 





from Frankfurt (now 3 flights weekly) to 
Greece, Egypt, Sudan, Ethiopia and Kenya. 
Incomparable service. 

Visit one of our 5,000 offices in the United 
States and Europe—YOuR TRAVEL AGENT. 
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Re-entry vehicle gets arming, fuzing, 
separation circuit check in Surveillance 


and Inspection Building (above 


Lift Trailer 


e } 
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GE technicians (left) position re-entry 
vehicle laterally for mating to Atlas at 
Warren AFB “coffin” site. 











SPACE TECHNOLOGY 
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Re-entry vehicle (right, above) is mated to dummy missile in training exercise. Centerline of Atlas is 100 in. from floor. Lift vehicle 
puts nose cone into approximate position. Then air bags on carriage containing nose cone are inflated so that 25 Ib. of manual pressure 


will position cone precisely. Bags are standard truck air suspension bags adapted for this purpose. 


Used in Mating GE Re-Entry Vehicle Convair Atlas 


& “i : = tae” \°? . 

© 4 f + : ; \ o> 
Carriage of lift vehicle, resting on its air bags, is moved slightly to position cone against dummy missile (left, above). This training 
is done at Surveillance and Inspection Building at main site. Actual mating of c nissiles is done at launching sites (right, above). 


Mark 3, Mod. 2 re-entry vehicle features biconic flare at tail. space? between issile. 
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Re-entry vehicle trailer is checked out at Mechanical Equipment Laboratory of GE’s Missiles and Space Vehicles Department, 
which developed it. GE Mark 3 cone rests in center section cradle on movable carriage (left). Carriage can be raised and cradle stored 
on top rails after de-mating. New cone (right) on bottom rails can then be placed on missile. Bottom cone is dummy Avco Mark 4. 








ree | Development of ablation-type General Elec- 
| tric Mark 3 nose cone for the USAF-Con- 

WEATHERPROOF vair Atlas intercontinental missile began in 
October, 1958. First research and develop- 
ment firing took place Oct. 6, 1959. Re- 
entry vehicle transportation and lift trailer 
was developed in even shorter time as part 
of ground support equipment, which in- 
: — cludes all equipment necessary for receipt, 
cud te eA. - assembly, checkout, transportation and moni- 
hee pie x a toring of the re-entry vehicle. Same equip- 

ee 4.) fy — os Sn ment is used in training Strategic Air Com- 

r i Saye ‘ : nie mand crewmen, who take over nose cone 

uatine Cammact ~~ fe 4 , — ‘ ip pny og! mating task after GE has performed installa- 
7 Vaca ame wace tion and checkout functions and integrated 
weapon system training is completed. This 

trailer will be used for Atlas squadrons using 
cither GE or Avco nose cones. Since cones 
for USAF-Martin Titan are mated while 
missile is in vertical position, Avco-developed 
trailer vehicle for Titan cones has different 
traits, does not require elevator carriage. 





TRAILER ARRANGEMENT 








Re-entry vehicle transportation and lift trailer was developed by GE from standard Army 
cargo trailer bed and is certified for USAF Type 3 mobility, which means it will carry nose 
cone over highways at 50 mph. without imparting detrimental loads to cone. 
= 


RE-ENTRY VEHICLE TRANSFER OF DE-MATED RE-ENTRY 
VEHICLE TO STORAGE RAILS 























Nose cone is removed from missile and locked into cradle for storage on top rails. Operation is necessary if monitoring equipment at 
launching site shows internal systems are not functioning properly. Trailer returns cone to main site for modification. 
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GE cone rests in cradle on top rails. Carriage has picked up cradle-carrying Avco cone and will lift it to dummy Atlas. Center sec- 
tion cradle for smallerdiameter GE cone (arrow) is built up by webbing. Higher yield Avco cone eventually will replace GE cone. 


TRANSFER OF DE-MATED RE-ENTRY 
RE-ENTRY VEHICLE VEHICLE TO TRANSPORT POSITION 


New nose cone is picked up by carriage and elevated to mating position (left). Old cone is then transferred from upper rails to lower part 
of trailer for transportation to Receipt, Inspection and Maintenance site for more complete checkout and whatever modification is needed. 


AVIATION WEEK, July 4, 1960 51 

















HOW TO TURN A MESG............... 





Progen iw Systems packaging... fev the Misile Age 


CRAIG SKILLS AND SERVICES 
¢ Systems housings— light weight, high- 
strength aluminum shelters, vans and 
S tains tind caiimel trailers for mobile, transportable 
- 7~ ae —- ; ; —_ ’ ground support and electronic systems. 
This is the obvious and compelling reason for the indispensabitity of the systems 
Systems components — including tel- 


packaging specialist in today’s missile program. Among the best qualified and 
mest caltehte of the tefiats are the entines t Crai escoping antenna masts, transit cases, 
oe © _ = : wir e retest et aoe spare parts boxes, equipment racks, 
To the complex field of system engineering, Craig brings a wealth of specialized and cabinets. 
: : iff 
knowledge, plus more — a — of wo ae: we 180 di tg Systems installati ico — layout 
of mobile installations. Craig offers a complete sys em packaging capability — and installation of complete systems, 
from initial study, to installation, to final operational checkout. through final checkout for maximum 
Whatever your system packaging problems, we can wrap them up for you, mobility and reliability. Includes all 
either in whole or in part, as a supporting service to your plan of operations. cabling, shock & vibration isolation, 


No ground support system (like the message center above) is a system at all 
— regardiess of the ultimate reliability of its individual components — until it 


ENGINEERING AND RESEARCH SERVICES QUALIFICATION TEST PROGRAMS AIR TRANSPORTABLE SHELTERS 














human engineering, environmental 
control, testing, and repackaging. 
Systems packaging research — engi- 
neering design and development for 
ground support and electronic equip- 
ment protection. 


Complete production facilities — all 
the manpower, ail the tools, all the 
space required to handle the complete 
packaging assignment. 

A unique ‘‘aluminum-chemical re- 
search” service — a highly versatile 
“brainpower pool" for solving virtually 
any problem in aluminum and foamed 
plastic fabrication. 


COMPLETE SYSTEMS PACKAGING 








SYSTEMS. INC 


MERRIMACK ST.. LAWRENCE, MASS. - TELEPHONE: MUrdock 8-696] 
Boston, Mass., CApital 7-7794 


Craig's capabilities bro- 

chure will be sent on . 

request. Write to Dept 1028 ( A NW 
Ad 


DALLAS, TEXAS 
6300 North Central Expressway 
EMerson 1-5522 


LOS ANGELES 45, 
CALIFORNIA 
6214 W. Manchester Ave 
SPring 6-0025 


ms and equipment are another Craig specialty through 
ration, Cedar Rapids, lowa — a Craig subsidiary 


Business sy 
LeFebure 


AND CONTROL TOWERS HELICOP-HUTS AWAITING DELIVERY 











Liquid oxygen tank in Thor booster for two-stage Able Star vehicle is topped off (left) just prior to launching of Transit II-A naviga- 
tion satellite (AW June 27, p. 26). The basic Thor was slightly modified to allow mating with Acrojet Able Star engine. At right, 
work platforms are swung back to clear the payload and vehicle just before the gantry is backed away from the pad. 


Transit Il-A Launched From Cape Canaveral 


EXPLOSIVE 
~~ FASTENER 


EXPLOSIVE 
FASTENER / 





Final adjustments are made to Transit II-A (left) from the work platform; jettisonable nose fairing was secured by six quick release 
fasteners which were used to secure the two sides of the fairing together. Solar cell energy sources on the Transit II-A satellite 
are located in a band around its circumference (right); on the smaller satellite installed above for radiation measurement, the cells are 
placed in circular ports. Antenna on Transit II-A is the white spiral band painted on its surface. The radiation measurement satellite 
The two satellites are held together by a single clamp. As the satellites were separated from the final rocket 
stage, the clamp was blown free by two explosive fasteners, and a compressed spring pushed them apart. 


uses whip-type antennas. 


54 AVIATION WEEK, July 4, 1960 








Liquid oxygen partially envelops USAF Thor-Able Star vehicle at launch. Steam in the background is from the exhaust deflector 
pit. Able Star second stage engine is the first rocket engine known to have been stopped and restarted in space. Restart has been suc- 
cessful on both flights on which it was attempted—the launchings of Transit tes I-B and IIA. 
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APCs . 


2 Budd has developed, fabricated, and 


p>. tested high performance, lightweight, 
NN 


sandwich structures to meet a variety 


of requirements. 

Applied to insulation problems, sandwich struc- 
tures have permitted extremely low heat transfer 
coefficients . . . applied to heavily loaded structures 
they provide excellent stiffness to weight ratios... 
applied to heat transfer problems they have given 
substantial improvement in efficiency. 

Designs can be economically produced through 
improved equipment and improved techniques. 





For example: a Budd-developed High Speed Weld- 
ing Machine can make 2,000 controlled resistance 
welds a minute. 

Budd welding know-how...and rich back- 
ground in working with many different metals... 
assure you the best possible welded sandwich 
structures. What are your requirements? The 
Budd Company, Philadelphia 32, Pa. 
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System Controls Capsule Environment 


By William S. Reed 


Los Angeles, Calif.—Environmental 
control system for Project Mercury 
space capsules weighing 85 Ib. will pro- 
vide a  temperature-pressure-humidity 
controlled atmosphere for orbital flight. 
System redundancy, plus manually- 
operated override controls, ensures the 
maximum in occupant safety. 

Developed by AiResearch Division of 
the Garrett Corp. under subcontract to 
McDonnell Aircraft Corp., the com- 
ponents have been tested and qualified 
and units now are being fabricated by 
AiResearch for shipment to McDonnell 
it St. Louis, Mo 


Livable Environment 


Ihe environmental control system 
provides a livable environment for the 
apsule pilot by controlling gaseous 
composition, temperature and pressure, 
ind also provides cooling for the clec- 
tronic equipment aboard the capsule 
Ihe system is designed to the following 
specific requirements 
¢ Metabolic oxygen pressurization and 
ventilation in both pressure suit and 
cabin must be provided for a minimum 
of 28 flight hours 
¢ Cabin temperature must be selectable 
ind automatically maintained between 
50 and 80F in the orbital phase with 
i maximum of 200F at launch and r 
entry 
@ Carbon dioxide and water pressure 
produced by the space pilot must be 
removed from the environment 
¢ Humidity /temperatures combinations 
must be maintained at a comfortabl 


CABIN PRESSURE 
RELIEF VALVE 


OXYGEN FLASKS 
7,500 PS: GASEOUS 


OXYGEN is stored under high pressure in three flasks located beneath the space pilot’s 
seat. Controls are at his right hand and compressors are fitted under his feet. 


level in the pressure suit 
phases of flight 

¢ Operation must be maintained 
weightless and high accelerat 
tions 


Capsule Pressure 


Pressure within the capsu 
tained at 5 psi. in an all-oxvg 
phere. The space pilot's fu 
suit serves as a backup 
pressurization system and pr 
tilation Environmental 


within both the suit and 








PRESSURE 
REDUCER 
oo0or 
assoeeer 
OXYGEN 
CARBON 


DIODE 
ABSORBER 


OVERBOARD 


water —= = 


ABSORBER 


| 


ABIN 
———— 








SCHEMATIC drawing shows routing of gases to and from the Mercury pilot's 
outlet fitting at back of his helmet. Heat exchanger includes vent for dumping 
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iutomatically controlled during all 
phases of flight. Manual controls are 
provided to enable system operation to 
be performed by the space pilot in the 
event of automatic control failure. Both 
the cabin system and the pressure suit 
system operate simultaneously and are 
supplied from common oxygen, water 
ind electrical supplies. 

Oxygen is stored in two spherical 
7,500 psi. containers each holding 4 Ib. 
of oxygen. One container is sufficient 
for 26 hr., assuming consumption rates 
of 500 cc. per minute and a cabin 
leakage rate of 300 cc. per minute 
Both containers are equipped with pres- 
sure reducers which bring the primary 
7,500 psi. pressure down to 100 psi. 
pressure. Upon depletion of the primary 
supply, the emergency supply, set to 
operate at 80 psi., automatically is 
actuated. 


Rubber Bladder 


Water for the evaporative-type heat 
exchangers is carried in a tank fitted 
with a rubber bladder for weightless 
operation. Tank capacity is 35 Ib. of 
water 

Oxygen is admitted to one side of 
the bladder membrane to force water 
from the tank into the heat exchangers. 
Water flow into the heat exchangers is 
metered through a control valve. 

Electrical power required by the 
environment system is 115 v., 400 
cvcle a.c. current to drive system 
motors, plus 28 v. d.c. current for 
operating solenoid valves and system 
nstruments. 

lhe pressure suit is coupled into the 
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AC MOTOR ‘ 
GREASE PACKED BEARINGS 


ELECTRICAL RECEPTACLE 


IMPELLER 





“ 


DIFFERENTIAL PRESSURE- 
SWITCH 


CIRCUIT compressor for the space pilot's suit is detailed in the above drawing 


system by an inlet connection at the 
suit torso and an exit connection at 
the helmet. Pure oxygen is forced into 
the suit to provide pressurization and 
a breathable atmosphere. In the course 
of the space pilot’s respiration and 
other body activity, the oxygen gas 
stream will pick up carbon dioxicd 
water vapor and body odors. As the gas 
stream emerges from the helmet exit 
port, it is first passed through 

trap where it will be cleansed 
lint or other particulate matter 


solids 


lirt 


Odor Removal 

The gas next is passed through on 
pound of activated charcoal for odor 
removal and then through two cham 
bers, each containing 2.6 Ib. of lithium 
hydroxide (LiOH) where the carl 
dioxide content is absorbed. Under 


On 


normal conditions, an individual will 
expel approximately 2.6 Ib. of carbon 
dioxide in a 24 hr. period. The LiOH 
is in two separate contaimers for mor 
effective utilization and is filtered at 
the exit port to prevent lithium hy 
droxide dust from entering the system 

Next stage of the process is to pass 
r a heat exchanger where it 
ipproximately 45F. During 


the gas ove 
is cooled te 
the cooling process, water vapor in the 
gas condenses into droplets and is car 
ried suspended in the gas stream into 
The water is collected 


by an 


a water separator 
in a sponge and is squeezed 
oxvgen-actuated piston once ever\ 
min The will be 
wailable for drinking during the po 

flight period. Approximately 6 Ib. of 
water will be collected during a normal 
24-hr Ihe cooled, filtered 


$0) 


water collected 


mission 


purified oxygen then is pumped back 
into the torso connection at the suit 
where the process is repeated 

Two centrifugal type compressors ar 
used in the suit system. They develop 
a flow of 10 cu. ft. per min. with a 
pressure head of 10 in. of water. Should 
one blower fail, a pressure switch senses 
the loss of pressure across the blower 
and automatically actuates the second 
blower 


Heat Exchanger 


Heat exchanger in the pressure suit 
ystem is rated at 1,000 Btu. per hr 
Water is fed from the coolant 
tank onto a fiber pad and into capillary 
like tubes in the heat exchanger. Th: 
water removes heat from the gas stream 
The water vapor 
the 


re moved 


water 


and then evaporates 
then make a second pass through 
heat exchanger where heat 
from the supe theating the 
water vapors he se 
pass is to superheat the 

before they are dumped overboard to 
prevent icing in the A tem 
switch on the erboard t 
ictuate 
drops below 


inlet gas, 
Purpose of t ond 
water vapor 
vent line 
perature 
line is set to when water vap 
temperature 501 
space pilot will then be afforded visual 
indication of excessive water flow int 
the heat exchanger and the flow can 
then be regulated 

Since little 
by the ev iporative " 
prelaunch cooling is provided through 
the heat exchanger by passing Freon 
114 through thé capsule umbilical con 
ot the 


} 


cooling will be afforded 


( 
' 


system at 


nection into the water side heat 
exchanger 
pron ided f 


tank 


pressure suit system 
the 


Oxvgen and water are 


the cabin control system from 


ommon with the 
\ pres rehief 
illows pressure to follow ambient up t 


sure valve in cabin 


PWEUMATIC OXYGEN 


EVAPORATOR for zero gravity is shown at left, with the 
water control valve enlarged to show components. Sche 
matic above shows details of the capsule’s water separator 
with inlet and outlet from the pilot's suit designated by 
arrows. The cabin temperature; 


cooled oxygen (45F) also is directed into the avionic bay 


evaporator maintains 


for equipment cooling. 
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27,000 ft. altitude after launch where 
the valve seals the cabin at 5.5 psi. A 
manual control handle for depressuriza- 
tion is located on the instrument con- 
‘ole to provide a means of dumping 
cabin pressure in the event of fire or 
buildup of toxic gases 

A launch oxygen system is provided 
to furnish an oxvygen-enriched cabin 
itmospher On pound of oxygen un- 
der 7,500 psi. is stored in a spherical 
ontainer to be metered into the cabin 
between 10,000 and 27,000 ft. As the 
ipsule passes 10,000 ft., a barometni- 
cally-controlled valve opens, discharg 
ing oxygen into the cabin. The purge 
operation ensures a minimum cabin 
oxygen partial pressure of 3.8 psi. A 
visual indication is afforded the space 
pilot by a light on the sequence panel 
Manual backup is provided on the con 
le to ensure operation of the launch 


xygen supply 


Oxygen Regulator 
Cabin pressure automatically is main 
tained at $5.1 psi. by a regulator which 


mercer 


pure oxygen into the cabin. Loss 


f oxygen is prevented by a valve de 
igned to close if the cabin pressure falls 
to 4.0 p uch as would happen in the 
vent of a puncture in the cabin wall 
Overboard lumping of oxygen 1s 
thereby prevented and the oxygen sup 


the pressure suit 


ply retained for use in 

\ manual recompress feature is incorpo 

ited which allow th pact pil t to 

epressurize the cabin if it can be de- 

termined that decompression was of a 

temporary nature ’ 
Cabin temperature is maintained by - 

in evaporator similar to that used for 


the pressure suit. Cooled oxygen at ap Boeing Tests Vibrations for Navy 


1 


proximately 45F is directed into the Detailed experiments to determine the effects of low-frequency vibrations on human per- 
ionic bay for equipment cooling formance are being undertaken by Boeing Airplane Co.’s Wichita, Kan., Division for the 
As the ips ile passes 20,000 ft. fol Office of Naval Research. The spe: lesigned Boeing vibrator, operated here by test 
wil entry, snorkel inlet and out pilot Richard Thomas, is actuated by a hydraulic cylinder and frequency can be regulated 
ypen automatically by baro from one to 30 times per second wit rying forces. Initially, subjects will attempt no 
mtrol for post-landing cabin tasks other than to relate opinions fect of vibrations; later they will be given specific 
n. Simultaneously with the tasks to perform and accomplishment be measured against earlier opinions. Subjects 

of the snorkel valves, a shut-off will be instrumented 
he pressure suit control system 
is closed and the emergency rate valve xvgen supply System controls are located on the 
opened. Ambient air then is drawn in 1 carbon dioxide partia eft console for cabin decompression 
through the snorkel valve by the suit the lithium ind repressurization. A warning light 
ompressor, is enriched with oxvgen and ster in the pressure suit panel is located on the left console to 


the ni forced through the pressure suit eC} yn and suit pressure ' FIVE indication of flight event sequential 
peration 


vhere it exits into the cabin through trols also are provided on t 
the exhaust port of the pressure suit A warning light panel is install 
regulator. The snorkel outflow valve cent to the environmental 

then permits the air to exit from the tem instrumentation. Audit Continued physiological data on the 
ibin. A manual backup system is pro- ing signals also are actuat pace pilot’s condition in flight will be 
vided for snorkel valve operation in the failures occur. In addition made with electrocardiograph, body 
vent of barometric valve failure lights are provided for loss temperature, and respiration rate and 


Physiological Data 


Environmental control system instru- pressurization, depletion of lepth measurements. This data will be 
mentation is grouped in the upper right oxygen supply, emergency rate f recorded by on-board recorders and will 
hand corner of the instrument panel. operation, decrease in cabin oy be telemetered. 

Instrumentation, not a part of AiRe tial pressure below 3 psi., in During orbital fight, since the cabin 
scarch’s contract, provides indications of | carbon dioxide partial pressu vill be maintained at the same pure 
the following parameters: cabin pres- in the pressure suit and exces xygen content of 5 psi. as will be the 
ure, temperature, relative humidity ing water to the suit and ¢ t suit, faceplate on the pressure suit may 
ind oxygen partial pressure; primary exchangers. be opened at any time. Only objection 
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to so doing will be the possibility of 
sudden cabin decompression caused by 
collision with a meteor. As more in 
formation about the size and frequency 
of meteor contacts is learned, advisabil- 
ity of opening the faceplate may be 
established. It undoubtedly will be 
necessary to open the faceplate during 
a 24-hr. orbit in order for the space 
pilot to eat and drink. Even though 
cabin pressure fails, the pilot can sur 
vive in the pressure suit, but if rapid 
decompression occurs with the faceplate 
open, it is problematical as to whether 
or not he may get the faceplate closed 
in time to prevent death from decom 
pression. 

Cold soak of the cabin and pressure 
suit will be accomplished manually by 


the pilot at a predetermined time priot 
to re-entry. This is accomplished by 
opening the heat exchanger water con 
trol valve to allow maximum water flow 
into the heat exchanger. The heat 
buildup lag during re-entry is sufficient 
to prevent the interior of the capsulc 
from becoming prohibitively warm until 
the snorkel system can provide suf 
ficient ambient air for breathing and 
ventilation 

The environmental control 
will be used on all flights of the Mer 
cury capsule. A manned simulator will 
be installed in the capsule to ioad the 
control system on all 
Primates will b« 


system 


environmental 
non-biological flights 
supported by the system in the animal 
phase of the project 


_—-—) 
Pe 


LOCKING rings for Argo D-8 Journeyman rocket are inspected by Acrolab’s Paul Yazaki. 


Argo Rockets to Explore Radiation 


Pasadena, Calif.—Research flights will 
be conducted from Pt. Arguello this 
fall by Aerolab Development Co., sub- 
sidiary of Ryan Aeronautical Co., to 
probe the Van Allen radiation belt to 
gather basic data leading to protection 
of crews from radiation hazards. Project 
is part of National Aeronautics and 
Space Administration’s NERV (Nuclear 
Emulsion Radiation Vehicle) program 

Aerolab has assembled the four-stage 
solid-propellant Argo D-8 Journeyman 
rockets to boost a 125-Ib. General Elec 
tric instrumentation payload to 1,200 
mi. altitude over a 1,700-mi. course in 
the research program. The Argo D-5 
boost vehicle consists of a three-motor 
first stage cluster of a Sergeant and two 
wuxiliary Recruit rockets, second and 


60 


third stages of Lance rockets, and a 
fourth stage of an Allegany Ballisty 
Laboratory X-248 rocket. 

Vehicle trajectory will be south from 
Pt. Arguello along one of the lines of 
force of the carth’s magnetic field 

The NERV experiment contains a 
cvlindrical disk of nuclear emulsion 
4-in. thick and 3 in. in diameter, which 
will be fully extended from the nose 
cone at approximately 150 mi. altitude 
during the vehicle ascent. 

Ihe emulsion will continue to be 
exposed until the NERV vehicle is 
within 200 mi. of the point of descent 
At 120-mi. altitude the emulsion pack 
age will be telescoped forward out of 
the tip of the nose cone. On re-entry 
an extended skirt-type parachute will 


be deploved at 40,000 ft. to slow the 
nose cone to a descent of 50 fps. when 
it hits the water 

The level and type of radiation en 
countered will be determined by exami 
nation of tracks in the emulsion made 
by radiation particles. Since informa 
tion on the emulsion cannot be 
telemetered from the vehicle, it will 
be necessary to recover the NERV pavy- 
load to get flight results 

Prompt recovery of the buoyant nose 
cone payload, containing the instru- 
mentation will be attempted by para 
chute and pickup by Navy ships. Aero 
lab engineers must plot precisely the 
ballistic trajectory and impact point in 
order to recover the pavload 

\crolab and GE are prime contrac- 
NASA, which produces the 
haped nuclear emulsion package 


tor try 


cone 


Transit Data Confirms 
Earth Is Pear-Shaped 
Washington—Detailed study of the 
I f Navv’s Transit I-B has con 


OorDH of 
findings, based on Van 
slight, 


firmed carlhier 
guard I's orbit, that the earth is 
pear-shaped 

The independent confirmation was 
made by Dr. C. J. Cohen and R. J. An 
derle of the Naval Weapons Laborators 
it Dahlgren, Va. It is significant be- 
insit’s orbit has a different 
ind inclination than 
because Cohen and 


cause Tt 
height eccentricity 
Vanguard, and 
Anderle used basically different 
ods of orbit observation and data r 
duction than Dr. John A. O'Keefe of 
National Acronautics and Space Ad 

ministration did in the Vanguard 
Asvmmetry of the gravitational field 
between the outhern 
north 


meth 


northern and 


} 


hemispheres results because th 


pole is displaced some 50 ft. away from 
the equatorial plane, and the south pole 
ibout the same distance 
equator. This affects the 
of a satellite and has r 
duced the perigee of Transit I-B at the 
rate of about 0.2 mi. per day 

Ihe laboratory's studies have greatly 
improved orbital prediction capability, 
Navy said. Some improvement resulted 
from reduction of the predicted atmos- 
pheric drag by about 30%. Goal is 
an improvement to the point that orbits 
can be predicted ahead for at least one 
half dav to the same high accuracy, so 
that satcilites can be useful in an opera- 
tional navigation system 

Cohen and Anderle compared Dop- 
pler signals from Transit I-B with re 
sults of numerical integration of its 
equations of motion obtained by a com- 
putator and established the orbit with 
enough accuracy that the effect of the 
asymmetry in the gravitational field was 
noticeable 


18 displa ed 
toward th 


entire orbit 
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paces, a 
Two SNAP 1-A (system for nuclear auxiliary power) generators, seen in artist's ¢ tion, would provide 250 w. of continuous electrical 
energy to a Discoverer-type satellite for measuring instruments, recording d «i transmitters. SNAP 1-A is prepared for 


electrical tests (right) at Nuclear Division facilities of the Martin Co., manufact f the generator. 


Prototype SNAP 1-A Satellite Power Unit Built 


Cutaway drawing of SNAP 1-A shows inner components of the 125-watt generat andergoing electrical tests by the Martin Co. 
under a U. S. Atomic Energy Commission contract The 175-Ib. generator is 34 ng and 24 in. in diameter. Screw-headed caps 
dotting metal surface mark location of 277 thermocouples, connected in series ti we 125 w. at 28 v. Fuel capsule will contain 
tightly-sealed pellets of cerium-144, a radioactive material which decays sponta ly, producing heat in the metal surrounding it. 


System, which will power advanced satellites and space probes, operates independently of the sun and has no moving parts. 


§ SPACE FOR LIQUID 
| , att MERCURY SHIELD 
THERMOELECTRIC a oy / _| Le 
be Tp A J 
COUPLES ; rice fl = meee CERIUM -144 


RADIANT HEAT 
REFLECTOR - 


‘COOLING COILS USED 
IN GROUND HANDLING 
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Tower Modified for Saturn Static Tests 


ie. | Major modification was required to 
increase the static test tower at Hunts 
ville, Ala., from a maximum load ¢a- 
pacity of 500,000 Ib. thrust to 2 million 
Ib. so it could be used in the develop 
ment of the Saturn S-1 booster. This 
tower is part of the Army facilities 
which were formally transferred to the 
National Aeronautics and Space Admin 
istration on July 1 and became the 
nucleus of the Marshall Space Flight 
Center physical plant. Superstructure 
required to carry the booster loads into 
the reinforced tower is shown in com 


tne 
pleted form at left. Formerly, both 
sides of the tower were configured like 
the framework on the right, where the 
Jupiter missile is secured. 

Design of the exhaust flame deflector 
bucket was one of many problems which 
had to be handled primarily in an em- 


pirical manner. Tests of various types 
luster of 


= 


of buckets were made using a 
ght 500-lb.-thrust engines These 


. a 7 . 
| that fully enclosed sides 


Ci 
tests shower 
ere necessary to prevent excessive flame 
pillage. They also helped develop th 
bucket curvature and shape needed to 
top spillage over the sides of the bucket 
prevent reverse flow back up tow ird 


sile base. Initial location of the 


SE A ON 0d 


thousands of tiny cooling water holes 
in the bucket were also set through 
these tests. Full-scale firings of the 
booster have caused unexpected hot 
pots on the bucket, and additional 
holes have been drilled to eliminate 
them. It has been possible to plug up 
holes in other areas where temperatures 
have been low during firings. In gen 
eral, the small-scale tests are credited 
with saving much work with the full 
cale bucket, even though it was not 
possible to get absolutely accurate simu- 
lation with the model. 
Basically, the thrust measuring ar- 
rangement on the Saturn test tower 
consists of two large steel plates con- 
nected by eight vertical rods. The upper 
plate is secured to the tower by a sup- 
porting structure. The booster is fas- 
tened to the lower plate assembly, and 
its thrust load is transmitted to the 
upper plate entirely through the eight 
vertical rods. The load on each of these 
rods is measured by a strain gage load 
cell of 300,000 Ib. capacity mounted on 
the upper plate. Calibration of the 
thrust measuring system was accom- 
plished by substituting a large hydraulic 
cylinder for each engine in the Saturn 
cluster. The cylinders were attached 
to the same point on the thrust nng of 
the lower plate where the engine gimbal 
SATURN BOOSTER test tower is shown after modification which increased its thrust blocks are normally attached. Calibra 
capacity from 500,000 Ib. to 2 million Ib. Large pipe for cooling water is just below the tion program included applying 140% 
flame bucket. Water is supplied at rate of 40,000 gpm. during firings. Instrumen- of the design load and simulating the 
tation in tower allows 820 channels of performance data to be taken simultaneously. loss of one engine in the Saturn cluster. 
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PRIMARY SUPPORT for the water cooled flame deflector 
bucket on the Saturn booster test tower is provided by three 
curved beams (left above). Installation of the large thrust 


ting is shown at upper right. This ring supports the com 
plete booster and transmits its 1.5 million Ib. thrust load 
into the main concrete and steel structure of the tower. 
Extension on the flame bucket which turns the rocket 
exhaust flow up out of the deflector pit is shown at right 
after its completion. A series of large steel fingers break up 
the flow just before it reaches the lip of the flame bucket 


extension. Cluster of eight engines is firing below 








Baby’s first breath had better be a good one... after that we can 


help. In the early hours of life, if he happens to be premature, he will need a Beckman 
oxygen analyzer with his hospital incubator to prevent retrolental fibroplasia — a disease 
that can result in blindness.@ Helping to control the air he breathes will always be a part 
of our job — in factories, in atom-powered submarines or in what used to be the great 
outdoors. He won't like smog... and we're working on that problem too. @ His food will 
be fresher and tastier because a Beckman pH meter played a part in its growing and 
processing. The clothes he wears will look better, last longer because of Beckman 
Instrumentation. No matter how far he goes or how high he flies, we'll be there 
with him...with everything from events-per-unit-time meters for measuring engine 
speeds, to servomotors for his automatic pilot.@ There’s scarcely a life that isn’t touched 
by Beckman research, development, manufacture and service. We'll help baby all right. 


And we know how. 


Beckman 


BECKMAN INSTRUMENTS, INC. FULLERTON,CAL. | ELECTRONIC COMPONENTS, INSTRUMENTS, SYSTEMS..FOR ANALYSIS, MEASURE 


; 
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INSTRUMENTS INTERNATIONAL, S.A., SWITZERLAND « BECKMAN INSTRUMENTS, G.m.b.H., GERMANY - BECKMAN INSTRUMENTS, LTO., SCOTLAN 
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SONIC FATIGUE Test Laboratory to be built at Wright-Patterson AFB will be the largest facility of its kind devoted to research in 
this area. Details shown in this drawing by DMJM include: A—power house; B—drive shaft and shelter; C—gantry crane; D—gearbox; 
E—compressor; F—compressor house; G—preparation room; H—cooling tower; I—small-scale test; J—instrumentation and control room; 
K—main siren bank; L—exhaust mufflers; M—intake filter and shelter; N—after-cooler; O—humidifier; P—siren rotor and modulator drive 
hydraulic pump; Q—air bearing compressor; R-water pumps; S—surge pipe; T—v vipe; U—surge chamber; V—air to movable sirens; 
W-test specimen; X—large test chamber—inner shell; Y—large test chamber—outer shell 


Laboratory to Investigate Sonic Fatigue 


By William S. Reed 


Los Angeles—Phenomena of sonic 
fatigue and its destructive effects on 
missile and aircraft structures will be 
explored in a new test facility to be 
built at Wright-Patterson AFB, Ohio 
This will be the largest and most thor- 
oughly instrumented sonic test facility 
in the United States 

Large enough to accommodate ballis- 
tic missile or aircraft subsections up to 
50 ft. long, the facility will be capable 
of producing for long periods sound en- 
ergy levels up to one million watts at 
frequencies ranging from 10 to 10,000 
ps. and up to 174 db. of pressure. Final 
engineering reports on design, design 
inalysis and design criteria for the build 
ing and the complete instrumentation 
system recently completed by 
Daniel, Mann, Johnson and Menden 
hall, architects and engineers, for the 
Air Research and Development Com 
mand. ‘This is the first time that an 
irchitect and engineering firm has been 
engaged to carry through on the de- 


wcec'e 
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tailed design of a complete 


tation system on an integrate 


By so doing, the buildi: 
specificalh 


requirements 


designed to the 


if its use than 


been possible by having the f 


instrumentation designed 
DMIM 


according to 


G. G. Gould 


Principal Problems 
rhe two principal problen 
by the requirements of the s 


test laboratory were 


e Building integrity. The nat 


tests to be run in the faci 
that ruggedh 
sile subsections will be 


designed aircr 


destructive forces not cl 
stood. To 
stroving the 


; 


prevent the 
building in wh 
conducted, “square” corn 


been elimina 


surfaces have 
trol sound reflection and 1 
e Noise attenuation. Noi 
to the roar of 


will be simulated in the ch 


large 


Project 


+ 


ICBM 


' 


n 
ract 


bank of 25 sirens and can be sustained 
for anv time desired. Anechoic-like de- 
sign of the building, plus a muffled ex- 
haust to draw off air delivered to the 
siren bank, will attenuate noise to a 
satisfactory level outside the test cham- 
bers. 

lhe sonic fatigue test laboratory will 
be built on the site presently occu- 
pied by the obsolete 20-ft. wind tunnel 
it Wnght Field. Portions of the tun- 
nel will be adapted for use in the new 
test facility, such as a 40,000 hp. elec- 
tric motor, a 75-ton overhead gantry 
ind parts of existing buildings. Certain 
portions of the wind tunnel foundation 
ilso will be used. 

New construction necessary will con- 
sist of a large test chamber, small test 
chamber, control room, test support 
irea, siren room and siren support area, 
switch gear and electrical equipment 
space. Existing portions of the present 
facility will be converted for use as a 
preparation room, data analysis room 
ind powerhouse. 

Ihe large test chamber is of double- 
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Allis-Chalmers Plasma Jet Tunnel! 


Allis-Chalmers’ Defense Products Division and MHD Research, Inc., are developing a 
crossed-field acceleration (XFA) wind tunnel with a goal of plasma heated to 25,000F and 


traveling at 18,000 mph. 
the plasma to extremely high velocities. 


Joint project uses magnetohydrodynamic forces to accelerate 
Partially assembled accelerator section is shown 


above. Prototype has produced plasma jet heated to 20,000F, traveling at 9,000 mph. 


wall type construction with both inner 
and outer walls having separate founda- 
tions to preclude the transmission of 
two. An access 


vibration between the 
18 x 16 ft. is pro 


emi 


ided 
} 


door measuring 
to minimize the necessity for as yly 
of test specimens after they 
in the chamber 

Acoustical requirements have dic- 
tated the geometry of the large test 
chamber. To produce a diffuse or ran 
dom sound field, it is essential that the 
walls of the chamber be extremely hard 
However, to do 
progressive wave testing, the inside walls 
of the chamber must 
tially all of the sound energy and reflect 
as little as Therefore the 
room surface requirements for random 
incident testing contradict those re- 
quired for progressive wave testing 
DMJM has solved this by designing a 
retractable sound istical 
treatment which can be positioned over 
all the inside wall surfaces. This treat- 
ment material will 
capture up to 95% of the energy 
and can be retracted into 
signed cabinets on the 
chamber when not in us« 

The small test chamber will be 
primarily for instrumentation calibra- 
tion and testing of small units in a 
1 x 1 ft. test section. Both 
can be operated simultaneousls 

Sonic testing will be required prin- 
cipally in the frequency range from 50 


are placed 


and irregular in shape 
substan 


ibsorb 


possible 


absorbing icol 


consists of which 


sound 
specially de- 
wall ot the 


u ed 


1 
hambers 
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to 24,000 cps. Testing at reduced power 
will be required in the high frequency 
range up to 10,000 cps. Sonic fatigue 
in flight vehicle structures generally i 
concentrated in the frequency range be 
tween 100 and 1,000 cps. a 
mum acoustic power capability of this 
facility will be in the latter frequency 
range 

Ihe siren sound source for 
lesigned to produce a maxi 
output of on 


nd maxi 


the 


chamber is « 
acoustic 
Principal sound source 
large chamber will 
of 25 pure ton 
operated together synchronously 
dependently. The bank of 
in the wall at one cor 
mode of 


mum 
watts 


] 


consist of 


sirens which 
iren 
sitioned 
the large chamber. The 
ition and control of the 
governed remotely in the control roon 


siren 


from a preprogramed tape recording, or 
manually if desired. The main bank of 
a 

25 sirens will cover the frequency range 
from 50 to 2,400 cps. Ten auxiliar 





Construction Contract 


Opening of the bidding period on 
proposals for construction of the Sonic 
Fatigue Test 
announced by the U. S. Army Corps of 
Bids will open on July 28 


Laboratory was recently 
Engineers. 
and the construction contract will be 
let during August. The 
scheduled for completion in Nov, 1961. 


test facility is 











pure-tone sirens will extend the high 
frequency range to 10,000 cps. ‘The 
high frequency sirens will be positioned 
at specific locations within the large 
chamber, depending upon test con- 
ditions. 

There will be two other sirens in the 
chamber in addition to the 10 smaller 
high-frequency sirens. ‘These will be 
operated at many locations in the 
chamber. One of these sirens will be 
identical to one of the pure-tone sirens 
in the bank of 25; the other will pro- 
duce broad band, or white noise 

The sirens will be fed air at from 
10 to .05 psig. and will be powered 
hydraulically. For the propagation of 
random noise levels, the sirens can be 
sect individually to operate at different 
frequencies and also can be set to 
operate in unison to produce pure tone 
Phase angle of the rotor blades 
in all sirens can be maintained to 
within 0.5 deg 

White noise 
random actuation of 
variable modulator plates 

The siren bank can be 
iutomatically so that the tape-recorded 
noise of a rocket engine at launch can 
be fed into the test chamber instrumen 
jutomatically =r 


levels 


can be produced by 
hvdraulically- 


controlled 


and 
produced by the siren bank 

A signal amplifier room is located 
beneath the large test 
data signals from both test chambers 
routed into the ind then 
fed into signal conditioning equipment, 
The 

mditioned data signals then are di- 
rected to a patch panel in the control 


tation system 


chamber and 


will be room 


oding equipment and amplifiers 


room 
The ontrol room 18 loc ated be twecn 
test chambers. In- 


both 


the small and large 
equipment — for 
this room including 


strumentation 

: : 

chambers 1 im 

monitoring, data analvsis, r 

cording, safety 

equipment, a status panel, data contzol 

console S. facili \ control 

ontrol 

engineers will be able to 
inalvze data 

ible to control data flow, facility 

ind sirens during a test 


patching 
and communication 

] 
CONSOICS ind 
the sircn consok ind 
lest 
| 


monitor and 


equip 
ment bl 


ind wall be 


ment 
from the control room 
Data 
rooms: an editing room, digital prepara- 
tion ind detailed analysis 
Editing room provides a quick-look tvpe 
of analysis of the Here 
the data mav be reproduced to review 
test results and to edit 
for further detailed analvsis. ‘The 
1 12-channel, wide frequen 
band os« illogr iph Ose illoscope §, meters 


inalvsis is conducted in three 


room room 


recorded data 


ind record data 
room 


contains 


ind a control console for automatically 
searching the recorded test data tape 

The analog output signal from any 
of the analvsis instruments 


translated into digital form on IBM 


mav be 
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punched cards in the digital prepara- 
tion room. This room also contains a 
programed card sorting machine that 
presents the resultant data in digital 
torm or reconstructs it back into analog 
form on graph paper. 

Detailed analvsis area, in addition to 
the usual monitoring instruments, con- 
tains instrumentation for performing 
octave band, 1/3 octave band and 
narrow band frequency analysis, power 
spectral density analysis, cross correla 
tion analysis, and amplitude distribu- 
tion analysis, Tape recorders, a control 
console for programing the tape re- 
corders and tape searching equipment 
for selecting specific data samples from 
recordings made during a test, also are 
provided 

The instrumentation system  speci- 
fied, and in some cases designed by 
DMJM, performs the following func- 
tions 
@ Measures and records individual data 
signals simultaneously and continuously 
for from 10 to 20 hr 
e Provides control and programing 
functions for the instrumentation sys 
tem itself, the sirens, the air compres 
sors, and facilitv, e.g., auxiliary air 
equipment, doors and anechoic cur 
tains 
© Establishes a means for analyzing data 
during and after a test 

Ihe instrumentation system itself is 
self-checking and contains a_ fail-safe 
interlock system that serves to protect 
the operating personnel and equipment 
\ high degree of automation limits th 
number of personnel required for opera 
tion, provides the response necessar 
for over-all ifet ind = permits a 

ement handling and 
data that would be impos- 
if manual ntrol was used 

['wo consoles are employed to con 

mditions of the test and the dat 
ording. The test control console pro 
grams the input of conditions to the 
test specimen Inputs can be controlled 
cither automatically through a_ pre- 
programed tape or conducted manual 
~ Data itrol console records on 
magnetic tap the reaction of about 70 
pickups in the form of microphones, 
iccelerometers, temperature — probes, 
train gages and thermocouples. A slow 
mmmutating system permits a saving 
in recording tape because, rather than 
1 continuous monitoring of all channels 
of information, a time-sharing plan_ is 
used. Among the features of the data 
inalysis system is a tape editing system 
which permits a particular type of data 
to be automatically selected for review 
\ correlation analyzer is emploved, per 
mitting comparison of large quantities 
of data by automatic means. A card 
punch memory system plus automatic 
plotting also is incorporated in the data 


analysis setup. 
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The “parts”...synchros, resolvers, 
ervomotors, tach-generators, potentio- 
-% neters, custom gear trains. Every type 


of precision component required for high-performance servo 


subsystems. All developed by servo-wise Giannini engineers. 


The package...a servo sub- 

system developed by Giannini, 

Y of Giannini components.Whether 

' r tracking, flight control, fire control, 

inertial guidance readout, position follow-up repeaters, coordi- 


nate conversion, DC signals for synchro or transducer outputs. 


@The prediction...subsystem perform , 
ance certain to win your nod of ap- f 
proval for built-in excellence based on f 

Giannini's length and breadth of expe- 

rience in all phases of servo engineering... 


design, liaison, production, and field service. 


Current example: A poncake transmitter, servo package and 
control transformer c ation designed for use in a ballistic 
missile. Purpose: to pr e external angular information from 
the missile’s stable plat! Outcome: an exceptionally favor- 


able compromise among weight, cost, performance, reliability. 


Whether you hand Gia your next servo subsystem problem 


or intend to package it y elf, plan on Giannini servo compo- 


nents for predictable satisfaction. 


a ae a 
Giannini Controls Corporation 
AWAMETO PLAN WITH | 1600 South Mountain, Duarte,California. ccc 0» 


SERVO COMPONENTS « AIR DATA INSTRUMENTS ¢ INERTIAL INSTRUMENTS ¢ SYSTEMS 
Giannini. Write the Director of Technical Personnel. 








Achallenging new career awaits you at 
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Radioplane RP-76 radio-controlled target (being dropped from Northrop F-89) is being 
used in Nike Ajax firings at McGregor Range, Ft. Bliss, Tex. 


RP-76 Target Used in Nike Ajax Firings 


Ae 
ian 
: + 


F-89 turns away as ground controller takes over actual flight run. Target has reached Mach 
-94 pushed by Aerojet solid propellant rocket motor (AW Dec. 7, 1959, p. 64). Target 
is recoverable by parachute on ground command, or automatically if hit. Note inverted tail 
section (below); control is by canard vanes. 


Scaife Alloy Used 


In Polaris, Faleon 


New York—Scaife Co. has developed 
an ultra-high strength steel called MX-2 
which is now being used in fabrication 
of prototype rocket cases for the Polaris 
submarine missile and 12-in.-diameter 
Super Falcon missiles. 

Material is under investigation by 
Thiokol Chemical Co., Acrojet-General 
and Lockheed Aircraft, among others, 
who are using it in production of proto- 
type missile components. It is believed 
that MX-2 also is being studied for pos- 
sible use in Minuteman, Pershing and 
Nike Zeus rocket motor cases 

One leading rocket scientist esti- 
mates that use of the new alloy could 
increase the range of a 3,600 mi. solid 
propellant missile by more than 50% 
Scaife says that by using MX-2, design 
requirements can be met by using only 
one-half to one-third as much metal 
as would otherwise be required, with 
corresponding gains in space and 
weight 

MX-2 is a cobalt-modified, low alloy, 
high strength steel with a_ burst 
strength of about 280,000 psi. In uni- 
axial tensile tests, MX-2 reached a 0.2% 
offset vield strength of 225,000 to 235,- 
000 psi. and ultimate tensile strengths 
of 275,000 to 290,000 psi 

Steel reportedly has good weldability, 
machinabilitv and low notch sensitivity. 


Chemical Blast Effects 
To Be Investigated 

Washington—Chemical blast effects 
at high altitude will be studied under 
a proposal to detonate 500 Ib. of dyna- 
mite at 125,000 ft. above the White 
Sands Missile Range, N. M., next 
spring. The charge will be carried aloft 
in a 300-ft. balloon and detonated by 
radio link. Instrumentation will record 
shock waves, pressures, accelerations 
and heat 

Called Project Banshee, the experi- 
ment is expected to furnish basic in- 
formation “ the design of missiles, 
anti-missile missiles and aircraft to with- 
stand blast effects in the high altitude 
environment 

rhe project is being coordinated and 
funded by the Defense Atomic Support 
Agency, with the three military serv- 
ices participating. Contracts will be let 
carly next year, DASA said 


Lacrosse Follow-On 
Contract Awarded Martin 


Martin Co. will continue production 
of the Lacrosse surface-to-surface missile 
under $18 million Army contract. The 
solid propellant Lacrosse is produced at 
the company’s Orlando, Fla., division. 














Raytheon’s New Scan Conversion System 
Provides Memory, Brightness, Alpha-Numerics, Instant Erase 


Raytheon’s New Scan Conversion System m: ead or transmitted electronically. 
achieves and improves air traffic control splay also provides instant image 
with: continuous ... accurate... bright ra d generation of alpha-numeric 
display of all target-in-area information. sy! that lock on and move with target 
MEMRAD, the display’s two-gun cathode ut tically. Masks, subnormal] room 
ray tube, stores, converts, and projects radar illun tion, all human error related to oral- 
data on any number of TV monitors. al plotting are eliminated. Superim- 
Image is 300 times brighter than conven- os f maps, off-centering, large screen 
tional PPI. Targets show as continuous T ection make Raytheon’s SCS the 
trails from which speed, position, direction ‘ital element in more sophisticated systems. 


EQUIPMENT For Raytheon Scan Conversion Brochure, 


W Director of Marke ting, Equipme nt Division, 


DIAM ART(@) Ny Dept Raytheon Company, West Ne wton, Mass. 
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Landing speed of the McDonnell F4H reduced 8% 
by Solar built boundary layer control system 


BOUNDARY LAYER CONTROL — 
achieved by bleeding air from the 
propulsion engine and directing it at 
sonic speeds over wing control sur- 
faces—reduces by 10 knots the landing 
speed of McDonnell’s F4H fighter. 
Designed and manufactured by 
Solar, the F4H boundary layer control 
system makes possible safe, efficient 
carrier landings. Made from high 


70 


strength, heat treated Inconel X, the 
lightweight system weighs only 98 Ibs 
It is tested to 172 psig and operates 
at 778E Ducting wall thickness is 
.012 in. A special design feature allows 
passage of the ducting system through 
folding wing joints. 

If your needs involve the design, 
testing and production of complete 
ducting systems for aircraft or missiles, 





call on Solar’s proven capabilities in 
the field. Write today to Dept. H-134, 
Solar Aircraft Company, San Diego 12. 
California. 





SOLAR VY 


AIRCRAFY COMPANY 
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Engineers calibrate balance of missile model in 21 in. hypersonic tunnel; nozzle sideplates have been removed for access. 


Schlieren Unit Uses Vacuum to Cut Distortion 


Pasadena—Schlieren optical system distortions caused by room air 
becoming disturbed when it contacts the hot quartz viewing 
windows of Jet Propulsion Laboratory’s hypersonic wind tunnel 
have been eliminated by placing the optical components in a 
vacuum chamber. Since the extreme sensitivity of schlieren optics 
requires mounting on a firm base, JPL designed a vacuum tank 
surrounding the optical components, which are isolated from the 
tank at points where mounts and optics controls pass through the 
walls by bellows expanding and contracting with room atmospheric 
variations, without disturbing the ten-thousands-of-an-inch toler- 
ances to which optics are aligned and controlled. When tunnel 
is operating at high Mach numbers and low atmospheric density 
air flow temperature approximates 1,350F. Water circulating 
through tunnel structure and test section keeps these parts cool 
along with the edges of the windows. However, from the 75F 
condition at the edges, temperature rises steeply to the center of 


the window. During buildup to operating levels and throughout 


runs, adjust: ire required on optical system elements as 
tunnel conditions. 

we made for scanning the 18-in.-dia. test section 

|2-in.-dia. light path, accomplished by crossfeed 

ptics and their support leg extensions within the 
System is versatile in the types of optical data 


variations 0 
Provisions 
windows wit 
controls on t 
vacuum char 
obtainable 
Basic scl may be arranged in cither Newtonian or 
Herschelian ver. Light source can be cither a steady mer- 
bulb operating in a watercooled housing, or a 
intermittent-spark source operating at 7 kv. 
be either circular or slit shape, with variable 
ircular orifice and variable angular orientations, 
eth of the slit. Once selected and staxted, photo- 
is completely automatic. 


cury vapor BH-4 
one-microse 
Light cutoft 
diameter for 
width and k 
graphic sequen 


" 


Bw. oc 


Schlieren photo of reentry configuration with brakes extended was taken at Mach 10. Overall view of entire unit is at right. 
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Perceptron Shows Its Ability to Learn 


By Philip J. Klass 


Buffalo, N. Y.—Mark I Perceptron, a 
machine which can be taught to dis- 
criminate between different shaped ob- 
jects and to identify them without prior 
knowledge of their form, in much the 
same way that a child learns, was dem- 
onstrated here recently by Cornell Aero- 
nautical Laboratory. 

The present machine is a relatively 
simple one, with limited capability, in- 
tended only to demonstrate feasibility 
and permit easy experimentation. In a 
more sophisticated version, a Perceptron 
might be used to automatically 
aerial reconnaissance photos and 
tify objects whose shapes mark them as 
targets 

The Perceptron program here is spon- 
sored by the Office of Naval Research 
with some funding provided by the 
Rome Air Development Center. ONR 
also is sponsoring programs in ~ cogni 
tive machines,” as the Perceptr 
sometimes called, at 
facilities 

Although the Perceptron toda 
tle more than a laboratory cur 
many observers the | 
cept of machines that learn ma 
greater impact ind | 
than the digital computer 
laboratory 


scan 


iden 


1 number of 


believe 
on wartare 
curiosity 


than 10 years ago. The Perceptro 


cept was developed by CAL’s D1 


Was a 


Rosenblatt, a psychologist with an elec- 
tronics aptitude, in search of a possible 
model for the human brain (AW July 7 
1958: p. 60). 

In a representative demonstration, 
the Mark I Perceptron is able to cor 
rectly identify every letter in the alpha 
bet after it has been exposed to each 
letter 15 times and has been told the 
identitv of anv letter it fails to correctly 
identify during the 15-exposure training 
period. Because of the limited size and 
complexity of the Mark I, the letters 
ire all of a single type face (stvle) and are 
ilways located in a fixed position rela- 
tive to the background. 


Human Trainer 


This ability to read letters should not 
be confused with existing machines 
which are specifically instructed 
gramed) to read letters or 
When the Perceptron begins a prob 
lem, it doesn’t know whether it will be 


| to 


pro 
numbers 


numbers, or to 
The 


tron learns what it is supposed to do 


ask read letters, 


rt squares from circles Percep- 
from a human trainer who tells it when 
it makes a mistake and then gives it th 
correct answer 
For example, one letter of an alphabet 
front of an +00 
photo-cells, which 
of the Mark I Perceptron. If the 
is an “A,” and the machine incorr 
lentifies it as a “B,” the human trainer 


array of 


serves as the 


placed in 


operates controls which tell the ma- 
chine that the letter is an “A,” not a 
“B.” If the machine identifies the let- 
ter correctly, more likely to occur after 
some training than at the start, the 
human trainer takes no action. 

Then another letter (not necessarily 
the next one in the alphabet) is placed 
in front of the photo-cell retina, and the 
process is repeated. By the time the 
Mark I Perceptron has viewed every 
letter of the alphabet 15 times, it can 
subsequently identify every letter cor- 
rectly, CALs tests indicate 

Che procedure presently used to edu- 
cate the machine, called “corrective 
training,” requires action by the human 
trainer only when the machine makes a 
mistake Earlicr technique called 
“forced learning,” required the human 
correct the machine 
ilso to inform the 


trainer to not onl 
it erred, but 
machine time 
decision. ‘Technically, 
mfro ment 
Tests indicate 
reaches a 


higher 
with ¢ 


whe n 
it made a correct 


this is 


cvcry 
termed 
that the machin 
level of proficiency 
training than with 
forced learning. Using eight letters of 


t, but placing them in dif- 


yrrective 


the ilphabe 
f ions on the Perceptron’s 
ch complicates the machine's 
Cornell Acronauti 

that with forced 


machine's performance 


task), 
finds 
correct 


ibout 70 inswect 
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PERCEPTRON can learn to distinguish between two different objects (letters “E” and “X"’) despite errors intentionally introduced by its 
human trainer or due to his own inability to distinguish between objects. In less than five exposures, machine outperforms trainer and 
eventually reaches 100% accuracy (left). Random noise causes some degradation of performance (right). 
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whereas with corrective training it nses 
until the machine achieves 100% 
accuracy. 

In certain situations, however, the 
forced learning teohnique appears su- 
perior. For example, if the problem of 
identification or discrimination between 
two objects is so difficult that even a 
human operator can not identify them 
correctly every time, it might be as- 
sumed that a Perceptron could never 
hope to achieve better performance 
than its human instructor. But if the 
forced learning technique is used, the 
machine soon is outperforming its hu- 
man instructor. 

To demonstrate this, CAL conducted 
an experiment in which the Perceptron 
had to distinguish between two letters, 
“E” and “X,” a task made more diffi- 
cult because they were not always placed 
in the same position on the machine's 
retina. 


Instructor Misleads 


In 30% of the letter exposures, the 
human instructor intentionally misled 
the machine. That is, 30% of the time 
when the machine incorrectly identified 
one of the letters, the instructor advised 
the machine that it was correct 

When a correctly instructed Percep- 
tron achieved a 95% correct perform- 
ance after about five exposures to each 
letter, the incorrectly instructed ma- 
chine required about 15 exposures to 
reach the same performance figure. But 
after 20 exposures, the machine could 
identify letters correctly 100% of the 
time and it effectively ignored the bad 
idvice coming from the human instruc- 
tor 

Cornell conducted another test to 
determine the effects of random noise 
on the machine's ability to learn its 
task. In this experiment, noise was in- 
troduced by means of a random pattern 
of spots superimposed on each letter 
exposure, with a different pattern for 
each individual exposure, using again 
the letters “E” and “X.” This experi- 
ment, like the earlier one with inten- 
tional trainer error, was carried out in 
duplicate using two halves of the ma- 
chine 

The noise gave the machine a little 
trouble, causing its performance to level 
out at around 85% correct answers. 
When noise was combined with inten- 
tional training errors for 30% of the 
exposures, performance dropped to 
about 75%, but still was slightly better 
than the performance of the instructor. 

Although CAL’s Dr. Rosenblatt does 
not claim the present Perceptron bears 
any close resemblance to the human 
brain, there are many striking similari- 
ties. For example, certain portions of 
the human brain can be removed in 
surgery without serious loss of human 
capability. CAL scientists decided to 
see how “surgery” would affect the per- 
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PERCEPTRON’S 400 photo-cell sensors are connected by this random-wired network to 


machine's 512 Association Units, with 10 sensory output connections to each of the Associa- 


~ Sate NS x 
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tion Units. Sensors are mounted in a 20 x 20 reatrix as machine’s basic input mechanism. 


en 


MARK | Perceptron, experimental pattern recognition machine, can learn to identify objects 
and patterns, such as letters of the alphabet, without prior knowledge of their format with 
the aid of a human teacher. Machine, built by Comell Aeronautical Laboratory, was 
intended to prove Perceptron principles proposed by CAL scientist (AW July 7, 1958, p. 60). 
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Tucked neatly into the nose of the 
transformer-rectifier, 28VS2 
positioned on the starboar 

units are normally operate 


d.c. load upon which the QI 
< 


Chatham Y-Series Transformer-Rectifiers 
Assigned Key Role inwocKHEED OF-104 


Lockheed’s QF-104 adds double-barrelled potency to 
our air defense arsenal. An advanced version of the 1500 
mph missile-carrying F-104—holder of the world’s 
altitude mark (103,395.5 feet) plus eight time-to-climb 
records—the QOF-104 can streak away on its space-age 
missions with dual effectiveness: either as a piloted 
aircraft or a remote-controlled drone 


According to Lockheed, the availability of d 
power is an essential factor in assuring satisfactory mis- 
sion performance of the QF-104. To furnish this vital 
power, Lockheed selected Chatham’s dynamically 
new 200 ampere Y-Series silicon transformer-rectifiers 


There were many important reasons for this choice. 
Lockheed demanded the utmost in high-level flight 
performance and reliability, while restricting space 
and weight requirements to an absolute minimum. 
The Chatham Y-Series T-R’s delivered 

Unsurpassed for proven reliability, the Chatham 
Y-Series transformer-rectifiers are available in a com- 
plete range of outputs—from 20 amps to 200 amps. 
Volume for volume and size for size these new “‘Y”’ 
units are smaller and lighter than any competitive 
equipment with similar capabilities. For instance, this 


200 amp QF-104 unit weighs under pounds and 


occupies less than 310 cubic inches 


Satisfying rigid specifications and critical perform- 
ance levels for missiles, jet aircraft and commercial 
airliners is second nature to Chatham. That’s because 
Chatham maintains complete control of every step in 
the production of power conversion equipment. For 
solid-state clements 


example, by producing its owr 
Chatham 


whether silicon, germanium or selenium 
designers are not limited by the “specs’’ of commer- 
cially available components. By strictly controlling 
component dimensions and reliability, Chatham keeps 
size and weight to a minimum, while satisiying precise 
electrical specifications 

Send for Chatham brochure T-26 which shows 
many existing transformer-rectifier units. Or, outline 
your needs and Chatham will recommend an original 
design to do the best job for you. Chatham Electron- 
ics, division of Tung-Sol Electric Inc Livingston, 


NJ. TWX:NK193 


CHATHAM ... world’s leading supplier of 
airborne power conversion equipment. 


CHATHAM ELECTRONICS 
division of 


TUNG-SOL ELECTRIC INC. 





formance of the Perceptron by cutting 
out portions of the machine’s distrib- 
uted memory (Associated Units). 

As Association Units were randomly 
disconnected from the Perceptron, it 
was again subjected to the “E”’/“*X” dis- 
crimination tests after each surgery. As 
the machine lost its Association Units, 
there was a gradual decline from the 
original 100% performance level. But 
even with jths of the Association Units 
removed, the machine still gave cor- 
rect response 75% of the time, accord- 
ing to CAL’s Albert E. Murray. 


Reconnai ce Use 

CAL currently is studying the pos- 
sible application of the Perceptron to 
the interpretation of aerial reconnais- 
sance photographs where the machine 
would be required to pick out suitable 
targets from a confusing variety of back- 
grounds. The machine was trained to 
identify circles and “Xs,” then was ex- 
posed to these shapes plus squares, tri- 
ingles, dots and random lines. The 
results of these tests indicate that the 
machine can consistently recognize th 
desired objects when they appear by 
themselves or on strange backgrounds 
If the Perceptron is exposed to figures 
whose forms are similar to objects which 
the machine is trained to detect, the 
machine may be fooled unless it is also 
trained to ignore the unwanted con- 
figurations. 

These limitations are believed to re 
sult from the relatively limited capabil- 
ity of the Mark I, rather than being 
inherent in the basic concept. The 
Mark I has only 512 Association (mem- 
ory) Units, compared with a figure of 
ibout 10 billion estimated to exist in 
the human brain 

Although the present CAL unit op 
erates with visual inputs, the Perceptron 
can operate with any type of input 
For example, a Perceptron designed to 
operate from audio inputs might be 
ible to recognize spoken language and 
to convert it into signals suitable for 
operating an electric typewriter. Such 
1 machine could be used to convert 
the spoken word directly into the 
printed word 

Cornell Aeronautical Laboratory sci 
entists currently are designing a Mark 
II Perceptron which will have the 
equivalent of 20 times as many mem 
orv units as the Mark I, as well as a 
more sophisticated system of intercon- 
nection of memory units 





Perceptron Elements 


The Mark I Perceptron consists of 
three basic types of elements: 
e Sensor Units: The Mark I uses an 
irray of 400 tiny photo cells mounted 
in a 20 x 20 matrix as the machine’s 
basic input mechanism. For conven- 
ience, the photo cell matrix is mounted 
in the focal plane of a camera which is 
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trained on the object or objects t 
identified. 


¢ Association Units: The output signal 
from the sensors are connected in ran 


dom fashion to Association Unit 
} 


Units) which serve as the machine’ 


memory. Each of the 512 A-Unit 
the Mark I contains a threshold det 
which determines from the amplit 
of the sensor signal whether the 
ticular A-Unit should be connected 
the machine. The output signal of 
A-Unit is generated by a small 
motor-driven potentiometer, which 
be operated by the human instruct 
change the magnitude (and /or pol 
of the A-Unit output 

® Response Unit: The output 
from all active (connected) A-Unit 
summed up by a device known 
Response Unit, which also serve 
dicate cither of two conditions or 
tions. For example, if the macl 
to discriminate between an “F” 














X,’" one situation represents the ma- 
chine’s conclusion that the object is an 
“E,” the other that it is an “X.” The 
Response Unit (R-Unit) reaches its con- 
clusion by comparing the combined 
implitude of signals received from all 
of the A-Units with a predetermined 
value. 

Where more than two objects are to 
be identified, additional Response Units 
ire employed and connected in binary 
fashion. 

For example, to identify each of 26 
letters in the alphabet, the Mark I uses 
five R-Units which collectively can indi- 
cate 32 (2°) different situations. 

Considering the simplest type of 
problem, where the machine must dis- 
criminate between two letters, such as 
‘E” and “X,” here is how the Percep- 
tron is trained. A letter “E” is placed 
in front of the optical sensors, and the 
machine will attempt a decision, usually 
wrong if it is completely untrained at 





ASSOCIATION UNIT 








Le) 








RESPONSE 
UNIT 


O-OPEN CIRCUIT 


@-=cLoseD circuit 


ILLUMINATED 
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SIMPLE PERCEPTRON, to explain principle of operation, has three sensors, each with total 
of eight output leads which are connected in completely random fashion to eight ,Associa- 


tion Uni's (A-units). Whenever sensor is 


illuminated, it produces equal positive and nega- 


tive polarity output signals. When algebraic sum of all sensor signals into an Association 
Unit exceeds preselected value (equal to one positive sensor signal in this example), output 
signal from motor-driven integrator potentiometer in A-unit is connected to central response 


unit. Total sum of signals from these 


connected (active) Association Units is compared 


with predetermined value by response unit to make a decision. (Light and dark circles are 


used to show which Association Units w 


id be active under three different combinations of 


sensor illumination.) If Response Unit decision is incorrect, human instructor forces 
machine to correct decision, which causes feedback to integrator motor in each active Asso- 
ciation Unit, causing it to alter setting of potentiometer. After such a “training period,” 


Perceptron will make correct decisions 
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PERCEPTRON quickly “learns” to identify cach of eight alphabet letters when it is 
“rewarded” after each correct answer (forced learning), but it achieves a higher performance 
when it receives instruction only after making a wrong decision (corrective training). 


the moment on the specific task 

The human instructor then pushes a 
button which, in effect, tells the ma 
chine that it is looking at an “E.” 
What this does is to apply a signal to 
the d. c. motors of all the active A-Units 
(which have been connected into the 
machine by signals from sensors ener 
gized by exposure to the letter “I 
causing the motors to move the arms of 
their respective potentiometers until the 
collective output from all active A-Units 
is of the correct amplitude and polarity 
to cause the Response Unit to give an 
“E” response. This in effect conditions 
the A-Units which have been activated 
by the pattern of an “E.” 

The process then is repeated for the 
letter “X,” and the human instructor 
again forces the machine to give th 
correct response, which in turn signal 
the motors in the A-Units which ha 
been activated by the “X”’ to drive thei 
potentiometers until the tota! output of 
ill active A-Units is of correct polarity 
ind magnitude to give an “X” respons 
by the R-Unit 

The training continues, with the ma 
chine being exposed to “E” and “X 
When the machine correctly identifi 
the letter, the human instructor do 
not alter the pot settings of the activ 
A-Units, but if the machine errs, the 
instructor introduces a signal to the 
ictive A-Unit motors until the collective 
output of their pots produces the cor 
rect identification 

For a two-object discrimination prob 
lem involving “E” and “X,” the ma 
chine is able to correctly identify th 
objects 100% of the time after about 


five exposures. To change the task to 
one of discriminating between an “A” 
ind a ““B,”’ it is only necessary to “brain- 
wash” the A-Units to their original un- 
trained condition and start training the 
machine again on the new letters. No 
further action or change is required 


Perceptron Details 


The output from each sensor is fed 
to a number of different A-Units. In 
the Mark I, there are 40 outputs from 
each of the 400 sensors which ar 
randomly connected to 512 Association 
Units. Furthermore cach of the 400 
sensors (by means of a transistor flip 
flop circuit) actually puts out two types 
of signals whenever it is illuminated bi 
in object. The two signals are identical 
in magnitude but have opposite polari 
fies 

Thus a single A-Unit in the Mark I 
may have between 10 and 100 input 

mnections from a variety of sensors 
Some carr 
illuminated), others carry a signal of 
positive polarity, still others a signal of 
negative polarity 

l'o activate a single A-Unit and con- 
nect its output into the Response Unit, 
the sum of all of the positive and nega 
tive input signals, from the many sen 

which feed it, must be positive and 
must exceed a predetermined valuc 
The value is normally fixed for a 


set of experiments, but can be changed 
‘Ih 


no signal (if sensor is not 


eas 

'his means that no single A-Unit is 
ictivated by the illumination of any 
single sensor. Instead, its activation de 
pends upon how many and which of 
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the other sensors in the 20 x 20 matrix 
are also illuminated. This is one of the 
novel characteristics of the CAL Per- 
ceptron that distinguishes it from a digi- 
tal computer which has been pro- 
gramed to read letters or identify 
different symbols by measuring their 
dimensions and/or angles and compar- 
ing these with mathematical expres- 
sions stored in the computer's memory 


Unpredictable Reaction 
Although the Mark I Perceptron is 
a relatively simple machine compared 
with some of today’s modern digital 
computers, its completely random “rat's 
nest’ of interconnections between sen- 
sors and A-Units makes it impractical 
if not impossible to precisely predict 
in advance how the machine will react 
to certain types of problems, whereas 
the response of the most complex digi- 
tal computer is casily predicted—pro 
iding it does not malfunction 
r this reason, it frequently is easier 


} 


cker ¢ ubject the Perceptron 
em and observe its reactions, 
, 


simulate Perceptron operation on a 
igital computer, than to trv ta predict 
s reactions by analysis 
In least one instance, the Mark I 
vas able to provide support for an im 

portant theoretical conjecture which had 

not vet been proven mathematically, 
iccording to Dr. Rosenblatt. This con 
ecture, now a rigorous theorem, is that 
the Perceptron can alwavs be trained to 
ichieve 100% performance on anv clas 
ification problem if the machine has 
ufficient capacity, ic. A-Units. 
The usefulness of the Perceptron in 
lilitary reconnaissance and in 
| tasks depends in part upon the 
lopment of new types of Associa- 
m Units which are small enough and 





Perceptron Activity 

Growing numbers of universities, labo 
ratorics and companies are engaged in 
research or development in the field of 
Perceptrons, or cognitive machines, which 
exhibit the ability to learn. In addition 
to Corell Laboratory, 
where the concept started, Office of 
Naval Research is sponsoring programs 
at University of Chicago, University of 
Illinois, University of Michigan, McGill 
University, Syracuse University, Stanford 
University and Stanford Research Insti- 
tute and the Burden Neurological Insti 
tute in England. Joint service-sponsored 
programs also are under way at Massa- 
chusetts Institute of Technology and 
Lincoln Laboratory. Among companies 
known to be active in the field are Aero- 
nutronic, General Electric, Interna- 
tional Business Machines Corp. and 
Litton Industries. National Bureau of 
Standards also is engaged in Perceptron 
work. 


Acronautical 
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PRECISION 
LINEAR 
ACCELEROMETE 


are rugged 
and right! 


Pacific's family of accelerometer 
designed, developed and tested t 
almost any acceleration measur 
requirement. Their custom desis 
vides excellent reliability and a 
for many critical applications —« 
bining features of lightness v 
precision characteristics. 


To save you time and money, m 
Pacific’s accelerometers can be 
rated into your own designs at a 
stage 


Each of the basic models illustr 
the right is representative of a 
similar units which vary only i 
characteristics. They are availa 
were developed to satisfy a s| 
quirement but can now be cons 
standard production items... 
tooled, qualified, proved in actu 
...ready for immediate order. 


For complete information on a 
accelerometer designed to your 
quirements ...or on a modifica 
these units, WRITE TODAY. TI! 
neering skill and creative al 
Pacific Scientific are at your servi 


Creative 
Manufacturing 
and Development 
of Flight Safety 
Equipment 

and Controls 


For accurate, reliable acceleration measurement... 


Series 4205 


Smallest and newest addition to 
Pacific's line—it delivers 2% accuracy 
over a — 10 to +-30G range. Features 
silicon fluid damping for unsurpassed 
shock and vibration immunity. 

Overall size 1.1°W x 1.5°L x .8”D. 
Potentiometer pick-off. 


Series 4206 


For increased Accuracy to 1% or jess 
under rugged environmental conditions. 
Originally designed for use in an 
anti-missile missile, this unit features 
temperature compensated damping 
mechanism using silicon fluid. 


Series 4201 


Light and little... 

This miniature 
accelerometer is a 
versatile, high production 
instrument with unusual 
flexibility of design 

and performance 
characteristics. Main- 
tains accurate signals 
thru long service life 
Potentiometer pick-off. 


PACIFIC SCIENTIFIC COMPANY 


P.0. Box 22019, Los Angeles 22, California 
San Francisco « Seattle ¢ San Diego 
Portiand « Denver ¢ Arlington, Texas 


Representatives: Eastern U.S.: Airsupply-AeroCo. 
Canada: Garrett Mfg. Ltd. 
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aircraft 


it’s door-to-door elapsed time that counts. The 
Gulfstream speed, rate of climb, short field capability, 
and elimination of waiting periods for battery carts, 
stairways, and other ground-handling equipment dras- 
tically reduce door-to-door time. This is the only measure 
of true speed. And it’s these features that enable the ex- 
traordinary new corporate turbo-prop — the Guifstream 
—to leave many business planes behind. 

The Gulfstream can take-off and land on 3,500 foot 
runways. This means your company can use more than 
1,500 airports in the U.S. and Canada... to bring you 
closer to your departure and arrival points. This is part of 
true speed. The Gulfstream has a self-contained access 


You can leave your office in Detroit, 9:05 A.M... 


stairway. Engines start on their own power. You are com- 
pletely independent of airport ground crew and ground 
handling equipment. This time saving is also part of true 
speed. Add to that the Gulfstream’s exceptional rate of 
climb. And a cruising speed of 350 mph at 25,000 feet... 
and even higher altitudes, in pressurized comfort. In other 
words, the Gulfstream delivers optimum door-to-door 
performance. 

How does the Gulfstream performance compare to 
piston type aircraft and to pure jets? Our distributors will 
be happy to give you complete information and detailed 
specifications, and also arrange a practical demonstration 
of the aircraft. 





board the Gulfstream in downtown Detroit airport... and be in your Washington, D.C., office at 10:55 A.M. 


GRUNMAN  . 


AIRCRAFT ENGINEERING CORPORATION 





Bethpage Long Iisiand New York 


Corporation executives and pilots are invited lo inspect the Gulfstream and arrange for tration flights 
through one of the following distributors: Atlantic Aviation, Wilmington, Delaware; ! fic Airmotive, 


Burbank, Cal.; Southwest Airmotive, Dallas, Texas; Timmins Aviation, Lid., M Canada, 











HELICAL GEARS 


Every M-D blower shipped has 
a matched pair of crown- 
shoved, lapped helical geors. 
Backlash tolerance is .0005” 
to .0015". No other blower 
matches M-D quality. 


WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. 
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M-D BLOWERS, we. 


RACINE, WISCONSIN 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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cheap enough to permit the construc 
tion of machines with hundreds of 
thousands of A-Units. Also needed is 
the development of more sophisticated 
concepts for interconnecting A-Units 
and the sensors 

The Office of Naval Research is 
sponsoring the development of minia 
ture magnetic equivalents of the Mark 
I's motor-driven A-Units at Aeronu 
tronic Division of Ford Motor Co., ac- 
cording to Dr. Marshall C. Yovits, head 
of ONR’s Information Systems Branch. 


Acronutronic last week announced the 
development of such a unit, a dough 
nut-shaped device about one-quarter the 
size of a penny. It consists of a mag 
netic core with an inner hole through 
which signal wires pass. Core is capped 
with a metal wash and again wound 
with wires. Company calls the device 
MIND—Magnetic Integrator Neuron 
Duplicator. General Electric also is 
working on synthetic neurons under 
sponsorship of Wright Air Develop- 
ment Division. 


; m4 , 


ARC FUSION PROCESS developed by Linde Co., division of Union Carbide Corp., is used to 
Method may permit wider use of these materials in 
Here a cylindrical crystal of pure tungsten is mounted 


grow single crystals of refractory metals. 
structural and avionic applications. 


in a lathe to be turned to a specified diameter. 


Single Crystals of Metals Grown 


| eo Co., a division of Union C 
bide Corp., has developed an at 
ion process for growing singk 
of refractory metals that is 
to enhance significantly use of the ma- 
terials in avionic and structural applica 
fion 

l'o date, Linde scientists have 
single crystals of tungsten, molybde- 
num, vanadium, columbium, tantalum, 
titanium monoxide, 
ide, titanium carbide 
disilicide 
pant expects 


expec ted 


grown 
titanium sesquiox 
ind molybdenum 


to make available 


In the near future, the com- 
single 


carbide, vana 


diboride 


Jumbium 
titanium 


tal rT 
lium sesquioxide, 
ind tungsten disilicide 

‘he crystals are produced 
lilable in sizes up to 2 in. in 
Linde 
toward 


is cylinders 
ind irc a\ 
diameter and to 12 in. in length 
cientists are currently working 
the production of single crystals in larger 
izes, different shapes and of other ma- 
terials. Samples of the nine materials 
now available are being offered by the 
company at $90 each 

Compared with their polycrystalline 
counterparts, the single crystals gen- 
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erally offer significantly higher ductility, multi-tone decoder section pri Unit measures 24 in. x 4 in. x 24 in. 
a more homogeneous structure of higher high immunity from interference ind is encapsulated in moisture-resist- 
purity and greater ease of fabrication. cording to the manufacturer, Leell, | int thermosetting foam and meets MIL- 
Most important, Linde says, its single 380 Oak St., Copiague, N. Y 
crystals can be formed and worked at 
temperatures significantly lower than ¢Single-Sideband Exciter/Driver, 
those normally required by the refrace Model SSB-58-1A, for high level AM 
tory group of materials. For instance, ground station transmitters 1s avail 
threads can be tapped into single crystal It is based on class C sideband am, 
tungsten bolts without cracking. cation and is designed for use with 
ing AM and CW transmitters, 


NEW AVIONIC as new AM transmitters. Among t 


advantages, according to the man 


PRODUCTS turer, are relative insensitivity t¢ 


ing antenna loads and tuning error 

andi 
sroved undesired sideband rejecti + E-5272C specs for moisture, shock and 
higher power levels. Single or tv ibration. Arnold Magnetics Corp., 


Radio Equipment 
6050 W. Jefferson Blvd., Los Angeles 


e Radar transponders, type SST-101 dependent 6-kc. sidebands are devel ath 
and SST-102, are available for tracking for use with doppler-free multi-ch 16, Calif. 


and range instrumentation applications. FSK teletype, data, voice and fa tac 
I'ype SST-101 (shown) is a general pur-  Tamsmmissions Operating requ ¢ Ferrites, electrically variable attenu- 


pose, crystal-video transponder intended ‘4Nge Is One to 30 me. Compact ee Model TFA-1, electrically variable 
for tracking intermediate range missiles, sistorized systems for low-pows r AM pweng shifter, Model rFP-I, and circu- 
drones and piloted aircraft and includes aircraft or shipboard transmitter itor, model TFC-1, comprise line of 
complete circuit transistorization (ex- also available. Kahn Research | C-band units which have among them 


cept for magnetron) an all solid-state tomes, Inc., 81 South Bergen PI uch features as broad bandwidth, low 
port, N. ¥ nsertion loss, wide temperature range, 

nall size and low weight. Typical of 

Component & Devices - ae is vcr = shifter which 

wides a phase shift range from zero 

@ Inverter, Model KB, is a solid-stat to 90 deg. over a 5.2 to 5.8 kmc. band- 
device which converts d.c. to 40 vidth, has less than | db. insertion loss 
sine wave from a 28 v.d.c. sour vith a vswr of less than 1.2. Electron 
will deliver up to 55 volt-amper lube Products, Red Bank Division, The 


less than 2% total harmonic distort Bendix Corp., Eatontown, N. J 
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modulator, volume of less than 75 cu 
in. and weight of 4 lb. Type SST-102 
was developed for long-range missile 
tracking and is a general purpose super- 
het pulse transponder intended for use 
with precision C-band tracking radars 
and employs an all-solid state modulator 
switch, ferrite circulator, high frequency 
mesa transistors. Motorola Military 
Electronics Division, 8201 East Me- 
Dowell Rd., Scottsdale, Ariz. 





eCommand receiver, Model TRR- 
1263, is a completely transistorized, 
crystal-controlled, fixed tuned receiver 
designed to operate over 5 mc. to 16 
me. range and may be used in tele- 
metering, range safety and missile com- 
mand destruct applications. An integral 





By my watch, the hour and minute hand of your watch coincide 
every 65 minutes exactly. (A) How inaccurate is your watch? 
(B) in how many hours will your watch gain or lose an hour? 


— The Rochester Indicator 


Our Westrex Corporation has equipment you can buy off the shelf: 
facsimile continuous recorders, multi-channel data recorders, and 
single sideband transmitters and receivers. They also have a power- 
ful capability in R&D which you might utilize. 

ANSWER TO LAST WEEK'S PROBLEM: A thoroughly inbred family— 


the physicist not only married his cousin, but so did his brother and 
his sister—resulting in a party of two, including the host. 





LITTON INDUSTRIES 
Beverly Hills, California 
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OPEN TUBE FURNACE employed in vapor growth process by which semiconductor devices can be grown continuously in a single opera- 
tion is unloaded (left) at the Research Laboratory of International Business Machines Corp. in Poughkeepsie. Leads for “or not” circuit 
composed of 17 layers of thin passive films and chip transistors are thermo-compression bonded (right) to glass substrate at Federal 


Systems Division of IBM in Kingston, N. Y. 


IBM Thin Film Program Shows Results 


By Barry Miller Sponsored by the Army Signal Corps 
under an initial contract of about $190 
000, the program will complete its first 
it the end of this month, at which 
time a extension being 
negotiated will be awarded to the firm, 
iccording to a Signal Corps represen 
IBM’s over-all thin film pro- 
gram, however, both here and at the 
companys Research Laboratory in 


Kingston, N. Y.—First results 
research and development prograi vear 
aimed at providing a broad 
thin film circuit functions for 
military electronic systems were 
strated here recently in the labora 
of the Federal Systems Division of 
ternational Business Machines Corp 


contract now 


tative 


_ 2 


THIN FILMS, 17 layers in depth, comprise passive portions of “or not” circuit made for 
Army Signal Corps and shown here. Films are located in darkened center square which is 


Surface-passivated transistors 
Thickness of substrate and 


0.3 im. on a side, the size of an Army micromodule wafer. 
and diodes are bonded on outer portion of the glass substrate. 
film layers totals 280 micro-inches. 
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Poughkeepsie, is far more extensive and 
involves more people and equipment 
than the dollar value of the Army's con 
tract implies 

Thin films have come fo be regarded 
as the ultimate step in the trend toward 
diminutive, reliable and automatically 
produced electronic systems 

The Army-IBM thin film 
is attempting to 
@ Demonstrate the feasibility of de- 
positing multiple layers of thin films— 
one atop the other—so as to synthesize 
a compiete circuit of passive clements 
e Grow thin single crystalline layers of 
semiconductors with controlled electri- 
cal and physical characteristics for ac- 
tive circuit functions. 
@ Develop experimental models of six 
common circuits—audio, IF and RF 
amplifiers, astable multivibrator, tran- 
sistor-resistor-logic nor and or not cit 
cuits using thin passive films and un 
cased, surface-passivated transistors 

Toward the second goal, the com- 
pany demonstrated its technique of 
growing thin films from a vapor epitaxi- 
ally—that is, continuously from the 
same seed so that crvstal orientation of 
one film coincides with the next. This 
work is progressing here and at Pough- 
keepsic 

Potential advantages cited by the 
company for its crystal growing proc- 
ess, called vapor growth, are: 
© Fabrication of the active part of a 
semiconductor device such as a tran- 
sistor, four-layer diode or Esaki diode 
in a single operation. Growth of the 
crystal, doping and formation of junc- 
tions can be carried out in the final 
container 
¢ Growth can be switched from one 


program 
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semiconductor to another to form 
heterojunctions—germanium on gallium 
arsenide or silicon on gallium phos- 
phide, for example, thereby tailoring 
the final device to use advantagéous 
properties of both materials. 

© Preparation of arbitrary spatial im- 
purity distributions because the growth 
process is conducted at temperatures 
where impurity movement is negligible. 

As part of its over-all corporate thin 
film program, IBM fabricated some ex- 
»erimental transistors by vapor growth 
aut, the company concedes, their qual- 
ity does not yet measure up to alloyed 
and diffused transistors. The difficulty 
thus far is in doping in the emitter re- 
gion and getting proper injection effi- 
ciencies. 

While vapor growth research with 
germanium and gallium arsenide are be- 
ing pressed at Poughkeepsie, work in 
this laboratory has centered around sili- 
con for the Signal Corps program. The 
development has not reached the de- 
vice stage here, but is concentrated on 
studies of properties and characteristics 
of vapor grown junctions. IBM engi- 
neers speak of eventually building ar- 
rays of active devices on small area 
semiconductor substrates. These could 
be made, they say, by growing one semi- 
conductor layer on a channeled sub- 
strate, then lapping the surface smooth, 
thermally oxidizing the surface and 
finally diffusing in opposite conductivity 
material. 


Passive Thin Films 


For its Signal Corps program, IBM 
deposited as many as 17 layers of film on 
a 0.6 in. square substrate of standard 
microscope-slide glass. In a_ typical 
case, that of an 18 laver or not circuit, 
all necessary passive films—nichrome 
for resistors, aluminum for conductors 
and silicon monoxide for insulators and 
dielectrics—were masked onto a 0.3 in. 
square centered in the larger 0.6 in. 
square substrate. Uncased, surface pas- 
sivated transistors, of the types made by 
Fairchild Semiconductor and Pacific 
Semiconductors, are thermo-compres- 
sion bonded on the outer perimeter of 
the substrate, outside the area of the 
deposited passive components, to com- 
plete the Lencthiaas circuit. The en- 
tire unit is then encapsulated. 

Circuits were fabricated on the 0.6 
in. square substrate for convenience in 
demonstrating the multilayer process- 
ing. That the passive components are 
contained in an area the size of an 
Army micromodule wafer suggests, 
however, the possibility of housing pas- 
sive multilayer thin film circuits on a 
single wafer. Uncased transistors and 
diodes could then be accommodated in 
a hybrid micromodule (one containing 
a mix of conventional and film compo- 
nents) on separate wafers until such 
time that the firm’s epitaxial growth 
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technique or one like it can provide 
comparable active components on a 
separate wafer. This would provide the 
military with a complete film circuit 
technology for use in the micromodul 
packaging with active and passive film 
circuits mounted on separate wafers and 
interlaced as required. 

Multilayering techniques employ 
by IBM are as follows: Twenty or 40 
mil thick substrates without any 
imperfections are selected and 
through a rinsing, washing and degr 
ing process, as are all utensils, g! 
ware, jigs and fixtures, in an effort 
minimize bothersome pinhole short 
completed film circuitry. 


Fabication Processes 


Fabrication processes differ 
what, the company explains, depen 
on the evaporator employed. For 
mask changer, the substrates 
processed with a 5,000 to 10,000 
strom silicon monoxide protecti' 
dercoating and edge connector 
for bonding external leads. Subst 
are then placed in the mask 
where film layers are sequentia 
posited without breaking the va 
After deposition, the films are ann« 
removed, microscopically examined 
then placed in a circuit substrate h 
and cemented into position Ext 
leads are thermo-compression bond 
the film lands and similarly bon 
spot welded to the heavy leads of th 
holder. Values of circuit clement 
checked and active elements are 
position for thermo-compression 
ing to their film lands. The circuit 
given an operational check and 
elements are coated for surface pr 
tion. Finally, the substrate holder 
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surface encapsulated and faced on a 
lapping table. 

Resistive films are deposited from an 
extended wire source in 200 ohms/ 
square and in some cases 500 ohms/ 
square. These films are coated with 
silicon monoxide to protect them from 
atmospheric effects. Films can be meas- 
ured on the substrate during deposition 
in a new mask changer. 

The dielectric films are formed of 
10-20,000 angstroms thick silicon mo- 
noxide and yield 45,000 picofarads per 
square per micron for a two plate capac- 
itor. Crystal and light transmission 
monitoring controls dielectric film thick- 
ness during deposition. 

Aluminum films of 5,000 angstrom 
thickness are deposited from an ex- 
tended wire source using aluminum 
hook loops for the evaporant. Alu- 
minum was selected for the conducting 
films because a thin layer of surface 
oxide which forms on the film boosts 
the yield of pinhole free insulations and 
the aluminum to gold thermo-compres- 
ion bond is easy to obtain. Difficulties 
encountered in depositing high valued 
inductors limited inductor values em- 
ployed in experimental circuits to 10 
microhenries fabricated in flat 52 turn 
spiral form on 0.6 square. This limita- 
tion could be sidestepped in a micro- 
module where inductors could be 
mounted on a separate wafer. 


Active Thin Films 


Six circuits were fabricated as part 
of the program. Circuits and number 
of passive film layers are: or not (two 
inverter circuits each with base over- 
drive capacitor and common collector 
resistor—18; 20-mc. RF amplifier and 
4.5-me. IF amplifiers—12; audio ampli- 


THIN SILICON LAYERS are grown epitaxially from vapor phase in evacuated quartz tube 
2.5 cm. in diameter and 18 cm. long, located in two-zone furnace. Small quartz hooks 
support substrates. 
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fier—] 3; multivibrator and TRL nor—11 

In the company’s vapor growth proc- 
ess, a semiconductor halogen vapor picks 
up the semiconductor at one end of a 
reaction tube held at a high tempera- 
ture and then passes it to the other end, 
kept at a lower temperature, where the 
semiconductor grows from the vapor 
onto a single crystal seed. The process 
can be carried out in an open tube, in 
which a continuous flow of gas carries 
vapors in one end and out the other 
or in a Closed tube, as it is done here. 
Vapors recirculate in the closed tube 
Physical configurations of reaction tubes 
play an important part in the process; 
consequently IBM engineers are study- 
ing a number of different tubes 

Layer by layer growth is made pos 
sible by vapor growth, the company 
points out, because the temperatures 
of the growth process (500 to 600C for 
germanium and 800 to 950 for silicon) 
are lower than melt temperatures and 
layers are not disturbed by one another 
High quality single crystals which com- 
pare favorably with crystals grown from 
melt have been obtained 

Besides previously mentioned poten- 
tial advantages of this technique, IBM 
engineers say the process makes possible 
large area pn junctions desired for sola 
cells, fabrication of large arrays and 
growth of different conductivity lavers 
between junctions. 

At present, oxides trapped on the 
junction between the parent material 
and the grown semiconductor degrade 
the quality of the substrate-deposit in- 
terface. The oxide layers impede uni- 
form nucleation and good crystal 
growth. 

One approach to overcomin 
they say, would be to lap off tl 
strate and make the device from 
grown junctions 

Like many other companies, IBM is 
studying surface passivation techniques 
for active components 

The company also is exploring high 
ohm/square resistive materials and 
high k dielectrics as part of its thin film 
work. 
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> “Do-It-Yourself” Micromodules— 
Availability of micromodule kits which 
enable engineers to design and assemble 
their own micromodule circuits in the 
laboratory was announced recently by 
Radio Corp. of America. Priced at 
$8,000, each kit includes over 50 com- 
ponents mounted on now familiar 0.3 
i. SAuare Ceramic micromodule wafers, 
riser wires, air abrader, automatic con 
trol device, curing oven, vacuum dust 
collector, 10 to 20 power stereo zoom 
lens microscope, parts cabinet, heat 
sink, encapsulation mount and other 
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Telemetry Encoder 


Miniature Digilock telemetry system en- 
coder, developed by Space Electronics 
Corp., which will be used in Air Force 
Journeyman four-stage sounding rocket to 
measure radiation and other phenomena 
at altitudes up to 30,000 mi. Complete 
telemetry system, weighing only 2 Ib., will 
operate for 15 hr. from 14 Ib. battery sup- 
ply. Transmitter output is 250 milliwatts 
Digilock employs pulse code modulation 
using orthogonal codes that achieve very 
high communications efficiency. Bit rate 
is 64 or 256 per second. Modular con- 
is shown disas- 


struction used in encoder 


sembled. 





equipment, sufficient to build and test 
10 complete modules. Kits can be put 
chased from Radio Corp. of America 
Semiconductor and Materials Division 


field offices 


» Making Transistor Devices Smaller— 
CBS Laboratories, Stamford, Conn., 
hopes to develop new high resolution 
technique using ion beam and electron 
beam technology for making micromin- 
iature semiconductor junctions. Under 
$55,000 Signal Corps contract, com 
pany believes it can make junction di 
ameters orders of magnitude smaller 
than 2 mil. High reliability and small 
transistors could follow 


>» WWYV Adds Timing Code—National 
Bureau of Standards radio station 
WWYV has added a timing code, on an 
experimental basis, to its regular broad 
casts on 2.5, 5, 10, 15, 20 and 25 m«¢ 
frequencies. Broadcast timing code, 
which indicates the day, hour, minute 
and second (Universal Time), is accu 
to within 0.001 sec. and can be 
used to synchronize satellite sightings 
or other observations made at widely 
separated locations. The code is broad 
cast for one-minute intervals 10 times 
each hour. Except at beginning of each 
hour, code follows immediately after 
transmission of 440 and 600 cps. audio 
frequencies. The transmission employs 
a 36-bit, one-hundred pulse/second 
binary coded decimal code using a 1,000 
cps. carrier. New WWV timecode 
generator was developed by Electronic 


Enginecring Company of California. 


rate 


> Shrinking Transformers—Sylvania_re- 
cently disclosed core lamination tech- 
nique which, it says, permits 2 to 30% 
reduction in size and weight of trans- 
formers. Transformer core consists of 
two U-shaped nests of steel strips joined 
together, with strips at top of the U 
interlaced to form a hollow rectangle 
Nested cores permit lines of force to 
flow with, rather than against, the grain 
of the steel, thereby reducing the re- 
sistance of the magnetic circuit and en- 
abling the transformer to operate as 
efficiently as heavier, larger, conven- 
tional core devices. Company says it 
has been making transformers with this 
technique for better than five years at 
its Ipswich, Mass. plant 


> Signed On The Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include 


@ General Electric, Heavy Military 
Electronics Department, Syracuse, 
N. Y., $14 million from Navy for AN/ 
SPS-30 lightweight 3-D radar which 
provides target bearing, height and 


rang¢ 


© Lear, Inc., Grand Rapids, Mich., con- 
tract from Lockheed Missile and Space 
Division to produce a digital servo sys 
tem for controlling tilt and translation 
of mirror system capable of assuming 
200 positions in each of two axes. A 
memory tape device will provide auto- 
matic sequencing and _ instantaneous 
readout of all positioning data 


© Stromberg-Carlson Division, General 
Dynamics Corp., $4 million from Navy 
Bureau of Weapons for special transis- 
torized airborne radio equipment to be 
used in anti-submarine warfare 


© Melpar, Inc., Falls Church, Va., re- 
ports three contracts from USAF’s 
Cambridge Research Center. One cov- 
ers study to determine feasibility of 
recognizing vehicles in space or the at- 
mosphere by the’ characteristics of their 
paths. Second covers series of meteoro- 
| Third 
calls for design and construction of an- 
tenna assembly for use in fourth-stage 
of Air Force 609A ballistic 


wical research investigations 


nose oe 


@ Sylvania’s Applied Research Labora- 
tory will study very low frequency radio 
propagation, including the applicability 
of very low frequency waveguide mod¢ 
theory to unexplored areas, under an 
$87,000 contract from the Office of 
Naval Research. In addition, the labo- 
ratory has been directed by Air Force 
Cambridge Research Center to study 
extra low frequency (below | kc.) propa- 
gation in the upper atmosphere. For 
this study and three other contracts, 
Sylvania will receive $153,000. 
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New Offerings 


Avnet Electronics Corp., Westbury, 
N. Y., the company and subsidiaries are 
engaged in assemblying and distributing 
a line of electrical connectors and in 
distributing transistors, diodes, capaci- 
tors, transformers and other items re- 
lated to the electronics, aircraft, missile 
ind communications industries. Offer 
ing is $2,000,000 of convertible deben 
tures due 1975, for public sale by the 
150.000 out 
standing shares of mmon stock by 
the present holders thereof. Offer- 
ing prices, underwriting terms ind in 
terest rate 
plied by 
the sak 


issuing company, and 


} 


on the debentures to be sup 
from 


used 


imendment. Proceeds 
of the debentures will be 
to repay $600,000 of outstanding short 
term bank loans; to maintain required 

of both new product lines 
ind those currently distributed 


to stock 


isscm 


inventories 
parts and material necessary to 
ble certain clectrical testers; to provide 
idditional we 

Avnet’s pr 
he \ c pre 
f the s 


mount f 


rking capital 
sident, the 
sident 
en selling 


board cnalt 
ind treas 
tock 


shares to be Id 


man, and t 
urer are thre 
hold T 
by each to be supplied by amendment 
Lamtex Industries, Inc., Farmingdale, 

( 1 in the design. engi- 
lopment and manufacture 

reinfor 

mbl 


ed plastic compo- 
es which are princi- 
i] rockets, airplanes, 


ct ] 
( I 


torpedoes ( c- 
clectrical equipment 


100,000 shares of common 


i] t SS per 
used 
effort: 
research and devel- 
which 
velopment stage: 
idditional ma- 
nt: $100.000 to 
$26.119 to 
ders; the 


Of the proceeds, $60,000 will be 
; the company’ 
$40.000 for further 


opment on propr rv pr 


I 


to increas¢ sales 
xducts, 


ire now in 


SSO.000 ¢ 


repay 
balance 
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Navigation Computer Corp., Phila- 
elphia, Pa., engaged in the manufac- 


re and sale of special purpose digital 
ital yrued line of 


module 5 


mputer ind a 

t ] svstems 
industrial, commer- 
litary applications Offering 
ommon stock, for 


ind under- 


rized digit 
use in vario 
il and m 
50.709 shares of 
public sale; offering 
writing terms to be supplied by amend- 
Of the proceeds, the company 
mtemplates the expenditure of some 
$120,000 for a new plant to be con- 
tructed near Valley Forge, Pa., at an 


estimated cost of $275,000; the balance 


price 


ment 
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Metal-clad 
De-icer 
resists 
high-speed 
erosion 


B.F.Goodrich Cladheat 
De-Icer units withstand 
rain, dust, or hail at high 
speeds—still keep func- 
tioning dependably. 
Electrothermal heating 
elements are sand- 
wiched in glass-rein- 
forced resin, bonded to 
smooth metal skin. Unit 
is light weight; forms a 
smooth airfoil. Ask your 
B.F.Goodrich repre- 
sentative forinformation. 


B.EGoodrich 


aviation products 
Dept. AW-7A, Akron, Ohio 
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DAYTONA 
BEACH 
METROPOLITAN 





AREA 
ORMOND BEACH 
MOLLY HILL 
PORT ORANGE 
SOUTH DAYTONA 


STRATEGIC 
LOCATION FOR 
GROWTH INDUSTRIES 


DAYTONA BEACH 


FLORIDA 


Metropolitan Area 
Industrial Sites 


Daytona Beach, the east-to- 
west terminal on the north- 
to-south route of the proj- 
ected Federal Limited Access 
Freeway System, gives indus- 
try a plus for the future, 


Write for new101 page 
Industrial Brochure 

R. H. MILES, MGR. 
INDUSTRIAL DEPARTMENT 
CHAMBER OF COMMERCE 
DAYTONA BEACH, FLORIDA 





material and work in process invento- 
ries; $64,000 to finance the purchase 
of 51% of the outstanding stock of 
Astra Technical Instrument Corp.; the 
balance for working capital. 


Varian Associates, Palo Alto, Calif., 
principally engaged in the design, man- 
ufacture and sale of microwave tubes, 
electronic instruments, vacuum equip- 
ment and electronic systems and com- 
ponents for military, commercial and 
industrial use. Offering is 216,645 
shares of capital stock, for subscription 
by stockholders of record July 14, 1960, 
it the rate of one new share for cach 
15 shares then held; subscription price 





and underwriting terms to be supplied 
by amendment. Of the proceeds, about 
$2,500,000 will be used in the com- 
pany’s building construction program at 
Palo Alto; $2,000,000 for the purchase 


of machinery and equipment required 


for fabrication and processing of _ 


power klystron tubes; $1,700,000 for 
the purchase of other machinery and 
equipment to expand productive capac 
itv in other product areas; $1,300,000 
to retire outstanding bank borrowings; 
the balance for working capital pur- 


pt mses 


Astrotherm Corp., Indianapolis, Ind 
engaged in the designing, engineering 


standard kolisman 


INDUSTRIES INC. 


A New Name for an 
Outstanding Electronics Company 


Standard Kolisman Industries Inc. is the 
new corporate title adopted by Standard 
Coil Products Co. Inc., for many years a 
familiar name among leading industrial 
corporations. 

The new name combines “Standard,” 
the world-wide symbol for original re- 
search and quality in the design and pro- 
duction of television tuners, with “Kolls- 
man,” which has been synonymous over 
the years with leadership in instruments, 
components and systems for aviation 


Subsidiaries of the company are 


Kolisman instrument Corporation 
Elmhurst and Syosset, New York 
Glendate Caiiforma 
Kolisman Luftiahrt Instrumente. G.m b+ 
Munich, West Germany 
Richardson-Alien Corporation 
College Point, New York 
Kotisman Motor Corporation 
Dublin, Pennsyivanize 
Standard Coll Products (Canada) Limited 
Toronto, Canada 





and celestial guidance systems for avia- 
tion, guided missiles and space vehicles. 

The new name—Standard Kollsman 
Industries Inc.— recognizes the substan- 
tial progress of Kollsman Instrument 
Corporation, the principal subsidiary, 
and portrays the parent company’s rapid 
expansion in its own fields. At the same 
time it reflects diversification into related 
electronic, electrical and consumer prod- 
ucts which will provide a broader base 
for future growth. 


SKO 


Standard Kolisman is listed 
on the New York Stock Exchange; 
New ticker symboi—SKO. 


Standard Lollsmann 2005 wos nawworwe avenve, MELROSE PARK, ILLINOIS 


INDUSTRIES INC. 





and manufacturing, for both military 
and commercial application, of proprie- 
tary and non-proprietary aircraft and 
missile components and assemblies 
The company was organized under 
Delaware law in March, 1960, as suc- 
cessor by merger, effective May 16, 
1960, to the business and property of 
Monument Engineering Co., Inc 
Offering is $308,000 of 8% 
dinated convertible debentures duc 
July, 1970, 154,000 common shares, and 
46,200 common stock purchase war 
rants, to be offered in units (3,080) at 
$200 per unit, each consisting of $100 
principal amount of debentures, 50 
common shares, and 15 warrants (exer 
cisable initially at $2 per share). Of 
the proceeds, $195,000 will be used 
to repay loans from Mercantile Dis 
count Corp.; $56,000 to repay loans 
from management officials and princi 
pal stockholders; $60,000 for additional 
laboratory and test equipment; the bal 
ance for working capital purpose 


subor 


Associated Testing Laboratories, Inc., 
Caldwell, N. J., engaged in the business 
of environmental testing of components 
for defense industry; the company also 
manufactures environmental test equip 
ment for use in its own operations ind 
for sale to others. Offering is 75,000 
shares of common stock for public sale 
offering price and underwriting terms to 
be supplied by amendment. A portion 
of the proceeds will be used initially to 
retire $100,000 of short term bank loans 
incurred for working capital purposes 
and to provide additional testing facili 
ties and equipment in new plants at 
Wavne, N. J.. and Winter Park, Fla.: 
the balance will be added to working 
capital, and is expected to be used in 
part for further expansion of facilities, 
including the possible establishment of 
new testing laboratories in the New 
England and West Coast areas (in cach 

it an estimated cost of $125,000 

Kings Electronics Co., Inc., Tucka 
hoe, N. Y., engaged in the design, de 
velopment and manufacture of radio 
frequency coaxial connectors, electronic 
equipment, aircraft 
munication systems and components 
ind other electronic equipment. Offer 
ing is 200,000 shares of common stock 
and 100,000 common stock purchase 
warrants, to be offered for public sal 
in units, each consisting of one share 
of common stock and one-half common 
stock purchase warrant, at $4 per unit 
Of the proceeds, $165,000 will be ap 
plied to the repayment of certain loans; 
$75,000 for development and design 
work by a subsidiary in the field of 
infrared instrumentation; $100,000 for 
continued research in the design, de- 
velopment and production of compo- 
nents for microwave instruments: the 
balance for working capital 


cas 


testing intercom- 
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Stock Transactions 

The Securities and Exchange Com- 
mission’s Summary of Security Trans- 
ictions and Holdings for the period 
Apr. 11 to May 10, 1960, reported the 


following transactions: 


Temeo Aircraft Corp. Acquisition of 500 
common shares by Clyde E. Skeen, officer 
and director, making a holding of 500. 

Texas Instruments. Disposition of 100 
common shares by W. D. Coursey, officer, 
leaving a holding of 5,845; disposition of 
1,000 common shares by W. F. Joyce, offi- 
cer, leaving a holding of 8,262; disposition 
of 500 common shares by C. J. Thomsen, 
officer and director, leaving a holding of 
11,638; disposition of 400 common shares 
by E. O. Vetter, officer, leaving a holding 
of 7,388 

Thiokol Chemical Corp. Disposition of 
500 common shares by H. R. Ferguson, di- 
rector, leaving a holding of 28,936; dispo- 
sition of 4,000 common shares by Robert 
Lang, director, leaving a holding of 325,912 

Thompson Kamo Wooldridge, Inc. Dispo- 
sition of 3,000 common shares by Archie T 
Colwell, officer and director, leaving a 
holding of 10,000; disposition of 200 com- 
mon shares by Harold L. George, director 
leaving a holding of 33,755 

Western Air Lines, Inc. Acquisition of 
281 common shares through exercise of 
rights by C. J. Cox, officer, making a hold- 
ing of 1,684; acquisition of 480 common 
shares through exercise of rights by Hugh 
W. Darling, director, making a holding of 
3,000 acquisition of 247 common shares 
through exercine of rights by Terrell C 
Drinkwater, officer and director, making a 
holding of 7,000; acquisition of 200 com- 
mon shares (240 shares through exercise of 
rights) by Robert E. Driscoll, director, 
making a holding of 1,500; acquisition of 
226 common shares through exercise of 
rights by Goodrich Lowry, director, making 
a holding of 1,356; acquisition of 4,770 com- 
mon shares through exercise of rights by 
Dudley Swim, director, making a holding 
of 28,616; acquisition of 323 common 
shares through exercise of rights by J. J 
Taylor, officer and director, making a hold- 
ing of 2,900; acquisition of 492 common 
shares through exercise of rights by Harry 
J. Volk, director, making a holding of 
2,900; acquisition of 700 common shares 
by Sidney F. Woodbury, officer and director, 
making a holding of $57 


Transactions — during the 
l 


to Apr. 10, 1960 


period from Mar. 
included: 


Allegheny Airlines, Ine. Acquisition of 300 
common shares by David L. Miller, officer, 
making a holding of 502; acquisition of 
$2,500 of 63 convertible debentures by 
David L. Miller, officer, making a holding 
of $2,500; acquisition of $10,000 of con- 
vertible debentures by Philip V. Mattes, di- 
rector, making a holding of $10,000 

Ampex Corp. Disposition of 3,990 com- 
mon shares by T. Kevin Mallen, director, 
leaving a holding of 55,500; disposition of 
10,000 common shares by Henry A. Me- 
Micking, officer and director, leaving a hold- 
ing of 67,235; disposition (by private sales) 
of 195,000 common shares held in trust, his 
total indirect holding, by Joseph R. Me- 
Micking, officer and director (direct holding 
remains 450,000); acquisition of 1,500 com- 
mon shares by Walter T. Selsted, officer 
making a holding of 2,625 

Beech Aircraft Corp, Disposition of 2,000 
common shares by Olive Ann Beech, officer, 
director and beneficial owner, leaving a 
holding of 79,738 (indirect holding remains 
65,212); disposition of 9,996 common shares 
by John P. Gaty, officer, leaving a holding 
of 2,000; acquisition of 300 common shares 
through exercise of option by Michael G. 
Neuburger, officer, and disposition of 300 
common shares, leaving a holding of 1,237 

Bendix Aviation Corp. Acquisition of 397 
common shares by Roy H. Isaacs, officer, 
making a holding of 1,634; disposition of 651 
common shares, his total holding, by 
Palmer Nicholls, officer. 
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California Eastern Aviation. Dis} 
of 1,300 common shares by Edw 
Kerbs, director, leaving a holding 

Combustion Engineering. Acqu! 
500 common shares by William H 
Jr., director, making a holding 

Curtiss-Wright Corp. Dispositi 
common shares his total 
Nicholas Dykstra, officer disp 
2,400 common shares by 8S. B. K 
officer, leaving a holding of 2,40 

Douglas Aircraft Co., Ine. Di 
8,000 capital shares by Arthur E 
officer and director leaving a 
1,000 

Flying Tiger Line, Inc. Disposit 
common shares by Ruth H. Axe 
leaving a holding of 1,000; 4d 
500 common shares, his total } 
Leonard 8S. Kimball, officer 

General Dynamics Corp. D 81y 
1,000 common shares by Vernon M 
officer, leaving a holding of 8,000 

General Electric Co. Acquisition 
common share through exercise 
by George L. Irvine, officer, making 
ing of 6,39 disposition of 1,185 
shares by rerald | Phillippe ff 
ing a holding of 7.427 (Cindire 
remains disposition of 
shares by Charles K. Rieger. off 
a holding of 825 
man shares by Harold FEF. Str 
leaving a holding of 7,450; 4 
1,134 common shares by Art} 


officer, leaving olding of 10.7 


lisposition 


holding remai 165): disposit 
common shares by Glenn B. Warr 
leaving a holding of 9,331 
General Precision Equipment 
of 2,000 common share by Edw 
director, leaving a holding of 3¢ 
sition f 5.990 common shares 
Martin Co making a holding 
Lear, Ine Acquisition of 134 
by Hare ’. Ar 
making a holding of 


shares, bonus 
1.357: a 
177 common shares, bonus, by R 
necchi, officer and director, making 
ing of 2,166 acquisition of 157 
shares, bonus, by Albus Durham 
making a holding of 1,122; a 
223 common shares, bonus, by 
Golde, officer and director, makir 
ing of 4,327 acquisition of 107 
shares, bonus, by T. K. Greenlee 
making a holding of 2,006; a 
194 common shares, bonus, by A 
Haiduck, officer, making a holding 
acquisition of 23,29 ommon 8 
shares as bonus) by William P 
rector and beneficial owner, maki 
ing of 446,060 (sale of 0,000 
Dec. 1959 was reported in error) 
tion of 277 common shares 
Richard M. Mock, director, making 
ing of 11,310; acquisition of 
shares, bonus, by Joseph M. Wals! 
and disposition of 523 common s} 
ing a holding of 100 

Litton Industries, Ine 
1,000 common shares by 
officer, leaving a holding 

The Martin Co. Disposition 
shares by Howard W. Merrill 
ing a holding of 1,447 

McDonnell Aircraft Corp. D 
700 common shares by Kendall Pe 
er and director, leaving a hol 

Mohawk Airlines, Ine. Dis; 
deemed) of $100.000 of 53% 
debentures the total holding 
Grange League Federation Excha 
ficial owner disposition (rede« 
$4,000 of 54% convertible debent 
total holdings, by William J. Fi« 
tor disposition (conversion) 
| convertible debentures, his 
ing, by Edwin A. Link, director, and 
tion of $125,000 of 6% converti 
tures, making a holding of $12 

Resistofiex Corp. Acquisition 
common shares by Joseph M. Gent 
and director, making a holding 

Rohr Aircraft Corp. Disposit 
common shares by Guy M. Harrin 
er, leaving a holding of 1606 

Seaboard & Western Airlines, Inc 
sition of 1,000 common shares by 
Brell, officer, leaving a holding o 


q 


disposition of 3,100 common by Art 
Norden, officer, leaving a holding « 








many causes of 


IN-FLIGHT 
FAILURE 


DETECTED 


and 
PREVENTED 
\ with 





DETECTORS 


Metal particles in an engine or 
accessory lubricant are a proven 
indicator of internal breakdown. 
Early detection of this condition 
is being accomplished today in 
both commercial and military 
aircraft with Lisle Magnetic 
Chip Detectors. 


A powerful magnet in the Chip 
Detector attracts any ferrous 
particles that may appear in the 
lubricant. These particles bridge 
an electrically insulated gap, 
completing a circuit which in- 
stantly activates a light on the 
Flight Engineer’s or Pilot’s in- 
strument panel. 

As an alternative to a perma- 
nently wired system, Lisle Chip 
Detectors can be ground checked 
with a continuity tester. 


Write for Catalog and Samples 





BUSINESS FLYIN 


LOCKHEED-AZCARATE Model 60 light utility plane is powered by a 


Aviation Week Pilot Report: 


LASA 60 Handles Well in All 





By Richard Sweeney 


Los Angeles—Str 
dling in all flight reg 
1ckheed-Az 
utility plane, parall 

uncomplicated d 
mission 
Main points 
demonstrated during 
Weex flight evaluation 
e High degree of stat 
stability 
e Medium control pressures 


] 


with good t 


response ra 
displacement 
e Good short takeoff a: 
icteristics 

Aircraft flown 
LASA 60 prototype, whi 
cated with the 250-hy 
injection IQO-47( powerp] ng was 2 , and the 
Apr. 25, p. 95). TI y um gr r 
) I ) kh ed-Az 


N CXICO | I 
om : Theat YEN High-Performance Takeoff 


| 1 ] <rTrorman 


XB-GUZ,. fi 


5 


ft if 


was ) 
f souther 


A ke 
pert 


ert 
) I 


yrmance ng 
is the Fowler-typ ip In 
vith the simplicity of LASA 60 
: 

i 


1 ’ 
1v¢ direct 1 nan i] 


the 1 

ither than hydraulic actuation, \ 

verhead handle u ockpi 
ted to cables, push 


G 


250-hp. Continental fuel injection 10-470-G engine. 


Regimes 


AVIATION 


from 85 
mph. TAS 
cl altitude 

+} 


raising the 


f the LASA ¢ 
| 


; ' , trrty 
th rubber 
7 
nventional ait 


ping the LASA 60 onto 
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the ground from several feet produces 
almost as soft a landing as “painting 
it on,” and the gear configuration does 
not bounce the plane back into the air 
Once on the ground, the aircraft stays 
there, with immediate and excellent 
brake effectiveness 
In level flight the aircraft displays 
good characteristics about both longi 
tudinal and lateral axes. Induced oscil 
lations in pit h axis from trimmed cruise 
condition show the aircraft to have a 
long period with small altitude changes 
ind a tendency to damp out the oscil 
lation in less than three complete cycles 
In trimmed-out turns, rudder-induced 
scillations showed the high degree of 
tabilitv, with the aircraft tending to 
return to trimmed-out condition in few 
scillations 
Slow flight 
position, demonstrated good stabilit 
until the bottom edge of 
the speed en clope was reached, about 
52 mph IAS at 4,200 ft. MSI 
At the extreme low speeds, the 
wobbly, but adding a few 


using flaps in takeoff 
characteristi 


iltitude 


uircraft 


restores normal control 
The aircraft should 


American 


ifter take 
quired nh Tal 
onounced sink re 


retra 





normal power-off situation, unl 
nose-up trim is applied in lev 
the airplane tends more to run 
elevator and finally develop a 
rate of climb without signifi 
rather than a clear shudder 

fall. A definite break can be f 


traightaway patter 


powcr-oft 
nose is raised to a high angle 

In using power, flaps, 
ol powce! 
igain shows a tendenc 


ind flap in 


sloppy clevator condition 
nose-up cement 
negative limb 
Using 
turn, the 
heavy | 
hows no tende 
Stcep 


titude, but 
out suddenh 


DOWCT cetting ind 

1 definitely tight tur 
: ‘ . 

cievator displacement 


f the shud 


tinuation 


ound th turn 


Sensitive Rudder 


| } 
’ t 
a I 


—— 


unplexity of the general airframe, 
vhile on the negative side is the neces- 
ty to develop the footwork as a func- 
m of flight speed and power setting. 
lhis should not be difficult for pilots 
ho spend high amounts of time filving 


the airplane in the bush. 


’xternal appearance makes the LASA 
look short-coupled, but the general 
ntrollability and response rate dis- 
ippearance. The visual im- 
results from the 


w the 
sion probably 
ine’s deep fuselage extending farther 
ft than usual, as a design feature en- 
ling the ship to carry cargo which 
iv be bulkier than it is heavy. 
Cockpit of the prototype XB-GUZ is 
ll laid out, except for the flap actu- 
ting handle mentioned earlier. ‘The air- 
ift is not equipped for all-weather 
ght; in fact, radio provisions are “‘as 
quired and desired” for individual cus- 
al rs 
Powerplant controls are groupea in 
lower center of the panel. Thev are 
f the vernier type and include throt- 
propeller and fuel pressure (or mix- 
since thi 1 fuel injection en- 


; 

lhe kev-operated ignition switch is on 
upper left corner of the instrument 

| with dir iri starter switch 

wered by a guard 

en not in u (he standard flight 

in front of the pilot 


altim 


t he low If 


trument group 1s 
ncludes airspeed indicator 


, ; 
lectric turn and bank, and rti 
rate gage 


nstruments are 


ind includ 


werplant 


panel ener, 


hie. al Oe 
eo ee 


LASA 60 flap-actuating handle can be seen through windshield, near center post. Note large size of opened cargo door. 
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Civil Aircraft Engine Shipments 
Shipments by Plants Manufacturing Complete Civilian Aircraft and Engines 
for Civilian Aircraft 





Cumulative 
April totals 
1960 Jan.-April 
1960 


Complete aircraft, total airframe weight 1,000 Ib 2,662.6 9,760.1 
By weight of plane: 

Under 3,000 Ib. airframe weight 

3,000 Ib. airframe weight and over 


By number of piaces: 
1- and 2-place 
3- and 5-piace 
Over 5-place 


By total rated horsepower, all engines: 
Under 100 hp 
100-399 hp 
400 hp. and over 


Aircraft engines: 
Reciprocating 
Gas turbine 


Aircraft engines, total horsepower: 
1,000 hp 
Gas turbine do 


Reciprocating 


Complete aircraft Number 


By weight of plane: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, al! engines 
Under 100 hp 
100-399 hp 
400 hp. and over 


Valve of shipments of complete aircraft and parts, 
total $1,000 144,402 473,319 


Aircraft, total do 127,183 426,523 


Under 3,000 Ib. airframe weight do 13,780 56,590 
3,000 Ib. airframe weight and over do 113,403 369,933 


Aircraft parts do 17,219 | 46,796 


Value of shipments of aircraft engines and parts, 
total 


Aircraft engines: 
Reciprocating 
Gas turbine 


Engine parts 


Unfilled orders (planes 3,000 Ib. airframe weight 
and over) Number 543 


D— Withheld to avoid disclosing figures for individual companies. 








ometer, manifold pressure, fuel pressure 
(for the fuel injection system), oil pres- 
sure, oil temperature and cylinder head 
temperature One fuel quantity gage 
serves each 26-gal. tank in each wing, 
with switching provided between tank 
Fuel tank selector also is on the instru 
ment panel, in the lower center area, 
along with cow! flap control handle and 
in electric combination primer and aux 
iliary fuel pump 

The electrical system control panel i 
roof mounted just above the pilot's head 
and includes master battery switch, gen 
erator switch and circuit breaker, ma 
ter radio power and light switche 

Ihe large elevator trim wheel, located 
on the floor between pilot and copilot 
scats, incorporates a visual position ind 
cator 


Swiss Pilatus Porter 
Crashes in Himalayas 


Stans, Switzerland—The Pilatus P 
ter “Yeti” 
for supply-dropping to the Swiss 19¢ 
Dhaulagiri Expedition in the Himalava 


iircraft emploved this spring 


rashed on its last mission 
The aircraft had just take 
n base at 
n the contr 
CT £ fF in the pilo 
hand. The plane was onl 
from the ground and theref« 
ent time was left for th 


yf 


Dp 
' 
} 


1 
) 


Left wing and 
dug into the pil 

held were badlv damaged by th 
impact. Sw pilot Ernst Saxer and h 
copilot Emil Wick, were unhurt but 
because of the difficult terrain the plan 
had to be abandoned 

This is th 


Porter during the approximatel 


second mishap with the 


week it was carrving out upph 
dropping missions in the Himalayas thi 
year, the first time aircraft have been 
employed by anv expedition in the 
rea. In April it developed engine 
trouble and made an emergency landing 
in Pokhra about 99 mi. northwest of 
Katmanda 

Both pilot and aircraft have been 
subjected to severe weather conditions 
and sudden changes in temperature 
from 105F at the expedition’s main bas« 
in the valley to around —5F at a height 
of more than 16,400 ft. during the 
operations. Although such condition 
have had an adverse affect on the per 
formance of the plane as well as on the 
pilot’s reactions, on the whole the Por- 
ter stood up well to the rigors of the 
work demanded 

According to the manufacturers, 
Pilatus Flugzeugwerke A.G., tests since 
carried out on the rubber grip of the 
Porter’s control stick have shown that 
the material stretches considerably when 
ubje ted to severe cold 
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WASSMER Super IV prototype in flight emphasizes the high degree of cabin visibility 


Wassmer Begins Deliveries 


By Robert E. Farrell 


Paris—I nitial deliveries have begun on 
1 new French four-seat aircraft, the 
Wassmer Super IV, following the re 
ent award of its airworthiness cer- 
tihcate 

Wassmer, a private company specializ 
ing in light aircraft, plans a production 
rate of two Super [Vs monthly. On 
this basis, company officials say, they 
have sufficient orders to keep them 
busy until the end of the vear. Mean- 
time, the company currently is pushing 
1 sales campaign throughout western 
| uropé 


Budding Demand 


Super I\ 
budding demand in France and western 
Kurope for a business-tourist aircraft 
which would be comfortable, reasonably 
rapid and less expensive than compa- 
rable U. S. aircraft 

Super IV, which first flew in June, 
1959, has a retractable gear, laminar 
flow wing and slab tail. French price 
if the standard version is $15,200. Ex- 
port price at the factory is $13,600 

Powered by a 180 hp. Lycoming 
).360-A1A engine, the Super I'V cruises 
it 165 mph. over a range of just under 
1,000 mi. During a recent check flight 
between Copenhagen and Paris, the 
Super IV covered the 656 mi. distance 
in 4.03 hr. at an average speed of 164 


was designed to meet a 
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mph. from br off to th 
Super IV wings are mad 
wood, the two main secti 


lar in hap ind 


, ‘ h 
ingu t 
truct Laminar-flow airf 
3.618. Wingtips, into wl 
navigation I 

wing spat 

son box ( 
ilong the 


Wing and tail surfaces are made of wood. 


of Super IV 


ving contains a 30-gal. fuel tank as well 
1s a recess lavout for retracted gear. 

Fuselage is of welded steel tube con- 
struction and is covered with plywood 
nd cotton fabric. Tail surfaces are of 
wood with horizontal surface being slab- 
rT pe 

l'ricycle gear and flaps are activated 
ia mechanical systems rather than elec- 
tric or hydraulic. The gear is raised 


THROTTLE control is centered, with propeller pitch control knob above and to the right. 
Radio controls are in front of copilot’s wheel; rudder pedals are suspended. 





Shaping the future- 


Lock heed’s 
Program 
Diversification 


We are in an era when methods, materials and machines 
must meet the complex systems characteristic of tomorrow’s 
air/space vehicles. Lockheed’s diversification extends from 
space and atmospheric vehicles to studies of dangers lurking 
at ocean depths—and how to protect against them 

Such projects start a chain reaction of creativity. They pro- 
vide new challenges to men of vision. Here are examples of 
Lockheed’s programs that range from research to final devel- 
opment and production : 


REENTRY STUDIES pertaining to landing manned 


space vehicles from orbit or edge of space glide path 


INFRARED STUDIES for advanced systems and 
subsystems for missile and aircraft detecting, tracking, rang- 
ing, and eventually surveillance. 


MACH 3 AIR TRANSPORTS operating from 
present day airports would cruise at altitudes of 70,000 feet 
or higher. 


ESCAPE CAPSULE developed under U.S.A.F. spon- 
sorship to enable pilots of tomorrow’s ultra-high performance 
aircraft to escape safely. The capsule will allow the pilot to 
escape at extremely high altitudes and speeds. Control sta- 
bilizers, a small rocket engine and survival equipment assure 
the pilot’s safe return. 


ANTI-SUBMARINE WARFARE systems studies 
to develop new techniques for neutralizing the submarine 
menace. 


NEW RESEARCH CENTER dedicated solely to 
advanced research on atmospheric and space flight. Partially 
finished now, the new multimillion-dollar center will house 
most of the Division’s research facilities. 


SCIENTISTS AND ENGINEERS of outstanding 
ability are invited to investigate opportunities offered by a 
company that always looks far into the future. Please address 
your inquiry to: Mr. E. W. Des Lauriers, Manager Profes- 
sional Placement Staff, Dept. 1107, 2406 No. Hollywood 
Way, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 





SUPER IV slab tail was selected, Wassmer 
engineers said: for better longitudinal sta- 
bility as well as decrease in drag. 


nd lowered with a cabin lever which 
perates over an angle of 90 deg. A 
ompensating bar under tension han 
lles the load of the gear. Pilot's effort 
mly overcomes the friction in the m« 


} | er. 
nan al InkKage 


Ground Handling 


Ground handling of the Super IV, 
is with most tricycle aircraft, 1s fairh 
imple 

Ihe nosewheel is steerabk Iwo 
main wheels have automobile-tvyp 
hvdraulic brakes applied in unison 
Parking brakes are fitted. Suspension 

provided by use of thick rubber 
blocks, another example of company de 
ire to keep maintenance problems to a 
yy 

Sliding canopy gives easy access to 


ir bench-tvpe seat as well as to 


pilot and front passenger scats Nois¢ 
| 


during flight is reduced by use of 
honeycomb material on the center port 
tion of the sliding roof and by double 
Rear seat is set back at 


4 


ibin panels 
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distance which provides mot 
usual amount of leg room 
ber seats are made more 
by use of rubber webbing a 
sion system 

A special ledge behind th 
provides pace tor coats ind 
The main luggage compartm 
cated just behind the rear 
head and is reached bv a 
panel 

Flight instruments provi 
Super IV standard model 
speed indicat iltimeter, 1 
and turn and bank indicators 
engine imstruments 
manifold pr 
perature and pr 
der head temperature 
bladed fixed 
standard mod 


offers, as optional equipn 


Cauley constant speed propeller with 
1 Woodward regulator. All radio equip- 
ment is optional. 


PRIVATE LINES 








Wassmer Super I\ 
Specifications 


Weights 
Empty weight 


Gross weight 


Dimensions 
Span 
Length 
Height 
Track 
Wheelbase 
Cabin width 


Wing data 
Wine area 
Wing loading 


Aspect ratio 


Performance 


Maximum speed 

Cruising speed (75% power) 
Best rate of climb 

Stalling speed 

lakeoff distance 

Landing distance 

Service ceiling 

Range 


Fuel « apacity 











Howard pressurized 500 twin-engine 
executive transport is expected to be 
fully certificated under FAA Part 4b in 
December or January and under guaran- 
tee in purchase contract, airplanes de 
livered previous to certification can be 
returned to the factory for inspection 
ind required paperwork involved in 
bringing them to this standard. Actual 
erformance has shown that the ex- 
tended wing center section and im- 
provement of rudder boost control sys- 
tem provides a minimum control speed 
f 93 kt., some 4 kt. lower than pre- 
iously. Although the cabin is being 

rtificated at a pressure differential of 

75—providing cabin equivalent of sea 
level while flying at 16,000 ft. and 2,900 
ft. when flying at 21,000 ft.—indications 
ire that structural design will permit 
that an increase to differential of ap- 
proximately cight could be certificated 
f required, according to Howard Aero, 
Inc., San Antonio, Tex 


Sales gain of 16.6% in business air- 
raft is reported by Cessna Aircraft Co., 
Wichita, Kan., for the first eight months 
1f Fiscal 1960 compared with the same 
period last vear. Total number of air- 
raft delivered in the Oct. 1, 1959-Mavy 
31, 1960, period were 2,839 compared 
vith 2,434 in the same period in Fiscal 
159. Low dealer inventories on all 
nodels further strengthen the sales pic- 
ture, according to Cessna Marketing 
Manager Frank Martin. Model break- 
lown for this year’s first eight months 
262 Model 150s, 816 Model 172s, 465 
Model 175s and Skvlarks, 180 Model 
180s, 489 Model 182s and Skvlanes, 
+50 Model 210s, 177 twin-engine 310s. 


Iwo Republic Alouette HI turbine- 
wered helicopters have been pur- 
hased by Air Florida, Inc., for multi- 
itv service in the Tampa Bay area. 
J. P. Van Pelt, Air Florida president, 
said plans call for immediate schedule 
f 56 flights daily. 


Piper Comanche 250 has been pur 
hased by Scott Aviation Corp., Lan- 
ister, N. Y., for use in testing ad- 
ince design concepts of oxygen equip- 
nent for business aircraft. The plane 
ilso will be used for executive travel 
Grumman Gulfstream — turboprop 
transport has been certificated by Fed 
ral Aviation Agency to operate at a 
ruising altitude of 30,000 ft., an in- 
rease over the former 25,000 ft. al- 
lowed under CAR Part +b. Company 
ivs new altitude adds another 300 mi. 

the Gulfstream’s range. 


93 





SATFETT 





CAB Accident Investigation Report: 





Fast Landing Led to Constellation Crash 


), a Constellation Model L-049, N 
5A, following a landing at 1529 
on a wet runway, was intentionally 

looped and during the maneuver skidded 


and slid down a steep embankment beyond 


the boundary of the airport at Charleston 
W. Va. One of the 38 passengers and one 
of the six members died in the fire 
which followed; one passenger was scriously 
burned and all others on board the aircraft 


Capital Airlines Flight 983 of May 12 
3 


ES] 


und 


crew 


escapted with little or no injury. The ait 
craft was destroved 
The aircraft was landed 
third of the and 
that finding braking to 
chose to ground loop the airct 
risk going down a sharp ivity 
far end of the runway. The aircraft 
runway about 600 ft. from the far en 
Investigation revealed operational def 
ciencies in the conduct of the approach an 
touchdown, and_ that 
throughout the emergency was poor. B« 
cause of crew statements, the brakes w 
believed to have been capable of functi 
in a normal manner; however, water on th 
runway would have permitted the aircraft to 


+ 


aguaplane and thus make them incffective 
| 


INVESTIGATION 


Capital Airlines Flight 983 of 
1959, originated in Washington, I 
its destination Atlanta, Ga., and 
mediate stops at Rochester and 
N. Y.; Pittsburgh, Pa.. and Cl 
W. Va. The flight departed Was 
0957'* and was routine to Buffalo 

At Buffalo a scheduled crew change v 
made. The new ted of Capt. R 
Ohm, First Officer C. Spoth, Flight Eng 
neer Howanski, Flight Engincer-Trainec 
B. J. Morrison, and Hostesses N. F. Marshal] 
and E. Viera. Flight 953 departed Buffalk 
at 1244 and flew direct to the Greater Pitt 
burgh Airport, arriving there at 1347 . 

The flight departed Pittsburgh at 1433 
and was cleared to Charleston on an IFR 
instrument flight rules) flight plan to th 
Kanawha County Airport at Charleston via 
Old Concord intersection, to cross the 
260-deg. radial of Pittsburgh omni at 3,000 
and to maintain 5,000 via 193-deg. radial of 
Imperial omni. At the time of takeoff the 
aircraft weighed 81,253 Ib., which was 4,254 
Ib. under the maximum allowable gross take 
off weight at Pittsburgh for an intended 
landing at Charleston. The maximum al 
lowable gross landing weight for L-049 air 
craft for Runway 32 at the Kanawha County 
Airport is 83,000 Ib. There were 44 person 
on board which included 38 passengers and 
a crew of six. Two of the passenger I 
nonrevenue company employes 
was an infant 


runway 


crew coordination 


ning 


crew ons! 


times herein are Eastern Standard 


hased on the 24-hr. cloch 
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At approximately 1518 the flight reported 
to the company at Charleston that it was 
in range and had 1,800 gal. of fuel on board 
and was estimating the Kanawha County 
Airport at 1525. At that time the special 
U. S. Weather Bureau report No. 7 was 
given the flight as follows: clouds 600 ft 
scattered, higher clouds 1,500 ft. scattered 
estimated overcast 3,000 ft.; visibility 5 mi.; 
light rain showers; ground fog; wind cast 
northeast 3 kt.; remarks, ground fog 
from the valleys. At 1522 the Charleston 
tower cleared the flight to make an ILS (in 
strument landing system) approach to Run 
way 23 and upon reaching the outer 
to circle visually to Runway 32; the wind was 
given as north-northwest 3 kt., and th 
flight was advised to report when 
the outer marker and that it was 
land. This clearance 

short time the flight advised the tow 
that the approach was being abandoned 
and seconds later the crew 
was in the clear and would 
make a left tur 
downwind leg 
seated 
of the 
vind leg report was 
was again cleared to 


persé nnel said the 


rising 


mHaract 


was acknowledged 


advised that it 
ross th sip rt 
n, and would again report ¢ 
Captain Ohm, 

in the left pilot's seat, 


aircraft at this time 


took 
A normal down 
made and the flight 
land on Runway 32 
flight disappear 
m their view momentanly behind scud 
or ground fog hen turning to base | gt 
following this, remained at all tim 

igh oak 
appeared to b 
touched down 800 to 
approach end of Runway 3 
first third of the runway 
aircraft did not 
just before it approached the intersection 
of Runways 32 and 23 it veered to the left; 
a blast of engin powcr was heard at that 
time continued across Runway 23 and 
le at the far left sick 
of the intersection. The aircraft continued a 
left ground loop as it crossed the sodded 
area. At the edge of the embankment it 
crossed a ridge two fect high, then disap 
peared from sight over the edge of th 
stecp embankment. When it went over the 
embankment it appeared to do so right 
wing first and then the tail section, almost 
as if it were traveling backward As the 
aircraft came to rest it immediately caught 
fire and was destroyed. One passenger and 
the flight engineer-traince were killed. The 
time of the accident was 1529 

The alarm was quickly sounded and the 


eyewitnesses, the approach 
normal and the aircraft 
] UUU ft from the 
2 and within the 
distance The 


appear to decelerate and 


paved surface 


fire apparatus responded immediately; how 
ever, because of the steep downgrade it 
could not get closer than 200 ft. to the 
aircraft. Efforts largely centered on 
getting occupants away 
vreckage and up the hill 

It was later determined that one 


were 


from the burning 


pa cn 


ger left the aircraft through the emergency 
exit over the left wing; the other passen 
gers departed through the passenger en- 
door at the rear of the aircraft, and 
departed though the cockpit 


trance 
the crew 
windows 

An airport weather observation made one 
minute after the accident indicated an 
estimated ceiling of 4,000 ft. with scattered 
louds at 600 and 1,500 ft.; visibility 6 mi.; 
ight rain showers; ground fog; temperature 
65 deg.; dewpoint 62 deg; and a wind of 
4 kt. from the cast-southeast. Rain was 
falling during the approach and touchdown 
and had been for time previously; 
the runway was thoroughly wet with lo 
calized areas of standing water 

The Kanawha County Airport is built 
on the top of a mountain. Runway 32 is 
4,750 ft. long and Runway 23, the ILS run 
5 May 12, 1959, the 
latter runway was closed for repairs; it was 
being lengthened 600 ft. Both runways are 
paved with a surface consisting of an asphalt 
mixture The terrain at the 
runways slants downward 


( 
} 
| 


somnc 


200 long. On 


Vay is > 


and concrete 
end of the 
ruptly 
Regulations require that trans- 
airplanes in scheduled service 
of the effective 
f the runway on a dry runway in 
The effective length of Runway 32 
approximately 3,830 ft., 60% of which 
2,300 ft. According to the FAA Ap 
d Airplane Flight Manual, the stopping 
c for a Lockheed L-049 aircraft weigh 
78,700 Ib. when landed on this runway 
ft. The remainder of the effective 
gth is intended to provide a safety 


(1% 


runway | 


margin 


First Tire Marks 


First tire marks were found 3,450 ft. from 

approach end of Runway 32. These 
varks were made by the tires of both the 
and gear wheels, 
to cach other indicated 
skidding with the 
Additional tire 


main landing gear nos 
and their relation 
that the aircraft was 
nose gear slightly to the left 
found 200 ft. farther on. At 
approximatcly 3.730 ft. down the runway 
more tire marks were found. These marks 
indicated a slightly more pronounced skid 
and the beginning of a left turn. From this 
point to where the aircraft went over the 
embankment, tire marks were continuous 
lire tracks made by the nose gear and 
the left main wheels crossed each 
other at a point where the aircraft entered 
Runway 23. The main gear tire marks crossed 
ich other 70 ft. from the edge of the 
All of the tire marks were merely a 
whitish discoloration on the runway sur 
face and definitely not the dark marks 
usually found on a dry runway under similar 


i 
marKxs We're 


gear 


c 
1 
bank 


circumstance 
It was found that the nose of the aircraft 
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aid that during the final portion of the 


was turning as in a left ground loop; how peller blade penetrated the left 
ipproach an airspeed of 105 kt. was car- 


ever, the forward movement of the aircraft tank, and the fuselage broke op 
was a gentle left curve from the paved run sides just aft of the forward bull ried. 
way surface to the edge of the embankment the forward lounge Witnesses said the flaps were com- 
This is best illustrated by the fact that Except for the empennage surfa t pletely down at or just after touchdown. 
when the aircraft went over the embank ving panels, and the nose gea t According to the company’s flight manual 
ment the nose was heading 180 deg.; how structure was destroyed by fir for this type aircraft, the approach speed 
ever, the direction of travel was 290 plants had been subjected to when crossing the airport boundary (fence 
deg. The distance from where the aircraft fire that most of the magn f peed) is 95 kt. : 
left the runway to the boundary of the air- completely burned out. Each en t The crew said further that touchdown 
port is 286 ft the exception of the No. 3, was f n vas made within the first third of runway 
. the ground in its correct positio , distance and that the brakes were applied 
Main Wreckage tion to the wings and ae \ immediately. Although the brake js 
The main aircraft wreckage was found 200 _lers had broken blades and all bla appeared to be functioning in a normal 


ft. down the 32-deg. slope. The vertical bent forward and counter to rotat Be manner, with brake pressure normal and 
depth from the surface of the airport to the cause of the severe damage to thes hard pedals, the aircraft failed to respond 
wreckage is 95 ft. It was determined that and the fact that the crew said t to all efforts to slow it down. The captain 
the right main landing gear collapsed when functioning in a normal manner th aid that he ordered the first officer to 
the aircraft struck the ridge at the top of accident occurred, a teardown raise the flaps early in the landing roll to 
the hill was not made put weight on the wheels and increase 

During the slide down the slope the No. 3 The crew said the approach traction; the first officer did not hear the 
cngine was torn from its mounts and 1 normal manner and that the fla ommand. When it became evident that 
completely reversed its position. When xtended late in the final app the airplane could not be stopped within 
this occurred, a portion of a broken pro- were fully down at touchdown the limits of the runway and that it also 


LB ANTE AD 
en. ee » 
gt ae ee ig 

3 eA 
ae ee 
eT 
Y Frcbbies’ FE 


*. FR VAR 


=— 


+ Ee wase y 
+ . 


0 Sig emsees 2 


Los Angeles Airport Photographed at 10,000 Ft. 


Aerial photo of Los Angeles Airport was taken with a standard Air Force aerial camera at an altitude of 10,000 ft. at a speed of 200 
kt. The picture was used in testing a 36-in. focal length lens originally designed for astronomical use. Photographic resolving targets (on 
grass strip to left of the taxiing C-54) measure 8 x 16 ft. Lens was developed by J. W. Fecker Division of American Optical Co. 


AVIATION WEEK, July 4, 1960 95 








Waste King Corp. Proposes Hydrofoil Ferry ' Airlines, Ine., 18 a 


Hydrofoil ferry boat proposed by Waste King Corp.’s Technical Products Division would 


carry 93 passengers at a maximum speed of 44 kt 


Interior would be s 


tional air transports, with lightweight aircraft-type reclining seats 


could not be flown 

decided to make a f 

called for full power o1 

flight engineer misunc 

and applicd pow: 

When the air 

captain E43 rlanced 

control pedestal and 

throttles wer« 

throttles onc, two 
The aircraft then b 


too late to 


vishec 
recognizing 
forward qui k}s 
and three 
gan the left t 
remain within the airport 
daries 

Fvewitnesses to the 
+4 


accident 


the airplane touche own 
the first third of the rum 
ontroller in th 

ippeared be normal 
airplane land 


ually lan 


proach 
persons thought the 
than this type airplan 
wer agreement that there wa 
deceleration of the aircraft 
landing roll. O 
aircraft was rolling on 
when 2.000 ft. d 


were in 
parent 
early 
ness said the 
three landing gear 
the runway 

Three other aircraft were landed at 
Kanawha County Airport near the tim 
this accident and when the 
ditions similar. One, 


stages of the 


weather 


WETCE 
} 


carrier flight, reported normal braking whil 


the second, also an air carrier 
poor braking 
The third, a light 


difficulty 


Braking Studied 


Investigation of 
tended to the 
effectiveness beca 
The National Acronaut 


ministration furnished 


airplane, experien 
in braking 


a scheduled air 


quaplane and 


‘ 


} } 
‘ mp cTchH 


ANALYSIS AND CONCLUSIONS 


I ¢ Board 
ft did a 


has determi 
juaplane thror 
roll. The 


runway are 


landing 


m the 


wsociatec 


Board al 


ehnitc 


| 


peed of the aircraft wa 


mmmended ap 

extra 
veTmg of the 
It 

uircraft 

of the m 

h existed, 1 

1 headwi 

, 

in the 


ondition 


hear and ny ith m in the pr 


Taise 

whee 

understat early 
Im po sib] 

The above fact howe 

omplete stor At some | 


ing roll the 


realiz« 
must be done immediatclh 
the aircraft would take it 
1 of the 


ryt " 
ip a 


at th 


n 
e was faced with 
lox ‘ ot 
of the 
th handling of th 
o the flight ngineer 
the power to delegate i 
the captain, the 
that in this instan 
ind that 
the 


Board nev 


so believes that the 


speed was partially ca 


pecn mace 


over 


em in keeping with the panv’s ¢ 
situation that he would del t 


Recognizing 


} nie the 
is a headwind component 
Board determines that the probabk 
use of this accident was the pilot's action 
of landing the aircraft too fast on the wet 
runway under conditions conducive to aqua 
planing. making carly deceleration 
sible An additional factor 
coordination of the crew 
ipproach and landing 
Bv the Civil Aeronautics Board 
Wuairney Gituimptann (Chairman) 
Cuan Gurney (Vice Chairman 
G. Josepu Minetrt: (Member 
Aran S. Born (Member 
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(Continued from page 23) 


Honors and Elections 


Capt. John Jay Ide, USNR, has been 
awarded the cross of Chevalier of the Le 
gion of Honor by the French government 
For the last year Capt. Ide has been 
president of the Federation of French Alli 
ances in the U.S. and is currently vice 
president of the Federation Acronautique 
International 

William J. Tull, vice president of GPI 
Division of General Precision, Inc., has 
been awarded the Thurlow Navigation 
\ward, the highest honor conferred for ad 
vancing the science of navigation, by th 
Institute of Navigation for his work as th 
pionecr of doppler navigation. Also, the 
Institute of Navigation’s first annual Samuel 
M. Burka Award was presented jointly to 
Norman V. Petersen, Leroy R. Hoover and 
Dr. Leonard Pode, the authors of a Northrop 
Corp. satellite rendezvous study 

Dr. M. B. Hogan, manager-reliability en 
gineering in General Electric's Heavy Mili 
tary Electronics Department, has been 
clected to the rank of Fellow in the Ameri 
can Society of Mechanical Engineers 

Dr. Ira Dyer, a physicist with Bolt Bera 
nek and Newman, Inc., has been awarded 
the Acoustical Society of America’s Bien 
nial Award for his ontributions to jet 
engine nowe analysis and noise-induced 
vibration as related to the performance of 
missiles and space vehicles.” 


Changes 

Robert Powelson, assistant director 
Mauler administration, Mauler weapons sys 
tem de partment, Convair/Pomona, Convair 
Division of General Dynamics Corp., Po 
mona, Calif., and F. Edward Huggin, chicf 
of Mauler system engineering 

Dr. Ernst H. Krause, head of Electronic 
Systems Operations, Acronutronic, a divi- 
sion of Ford Motor Co., Newport Beach, 
Calif., and Dr. S. Dean Wanlass, general 
operations manager of Computer Products 
Operations 

Frank E. Mamrol, chief enginecr, Pia- 
secki Aircraft Corp., Philadelphia, Pa 

Harry N. Beffort, plant manager, Avro 
Aircraft, Ltd., Toronto, Canada, and W. G. 
Eves, assistant plant manager 

H. French Harris, manager-Discoverer 
and Samos satellite projects, Western De- 
velopment Labs., Philco Corp., Palo Alto 

Peter S. Given, managet-airborne prod- 
ucts, SKF Industries, Inc., Philadelphia, Pa. 

George Friedl, Jr., director of operations, 
Houston Fearless Division of Houston Fear- 
less Corp., Los Angeles, Calif. 

Guy J. Sanders, chief engineer, Sound 
Control Department, Metal Products Divi- 
sion, Koppers Company, Inc., Baltimore 

Col. John E. Watters (USA, ret.), engi- 
necring manager, Motorola's Western Mili- 
tary Electronics Center, Scottsdale, Ariz 

Duncan B. Gardiner, manager-corporate 
engineering, Vickers, Inc., Division of 
Sperry Rand Corp., Detroit, Mich 

Joseph C. Hyatt, manager-customer rela- 
tions, U. S. Science Corp., Los Angeles, 
Calif., a division of United Industrial Corp. 
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for the mature scientist: 


A unique situation in 


advanced military systems 


... With RCA 


Now well into its second year, RCA’s Advanced Military 
Systems organization is deeply engrossed in developing 
new systems concepts that will satisfy military require- 
ments expected to arise later this decade. In its stimu- 
lating and challenging work, Advanced Military Sys- 
tems operates at the frontiers of knowledge in the 
physical sciences, mathematics, engineering, and mili- 
tary science, in order to develop advanced systems 
concepts applicable to such military areas as: 
Strategic Offense and Defense « Undersea Warfare « 
Limited Warfare « Energy Conversion « Space 

Members of the technical staff have no responsi- 
bility for administrative details, but rather are kept 
unencumbered for either purely creative work or giving 
guidance to program implementation. They are able to 
draw heavily on the most capable talents of other parts 
of RCA—particularly the operating divisions of Defense 
Electronic Products. 

Their offices are in a new air-conditioned building 
on the spacious grounds of the RCA David Sarnoff 
Research Center at Princeton, New Jersey—a world- 
famous community ideal for gracious living in a uni- 
versity atmosphere. 

At this time, AMS has a limited number of open- 
ings for mature scientists, engineers, and mathemati- 
cians who have attained recognition in their fields. If 
you have at least fifteen years of education and tech- 
nical experience beyond a bachelor’s degree in the areas 
mentioned above; if you are systems-oriented, and 
interested primarily in working with pencil, paper, and 
imagination, we should like to hear from you. 


Please write to: 
Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM-1G 


RADIO CORPORATION OF AMERICA 
Princeton, New Jersey 


RADIO CORPORATION of AMERICA 
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of a staff of analysts skilled in 
engineering. physics and mathe- 











matics and conducting mission 
oriented lunar and interplanetary 
system and studies involving tra- 
jectories, error sensitivities, ma 
neuvering requirements and guid 


ance equations. The position also 


affords opportunity for individual 
research. 


Advanced degree and related 
Plan now to join Lockheed’s Georgia Division recog- experience required. 

nized leader in such important fields as airlift, jet-utility, 
boundary layer control, and air cargo research and 
development. Interesting vocancies now exist in the follow- 
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SEARCHLIGHT SECTION 


FOR SALE 


pended SA. Two amphibians converted y od 2 
“ cargo passenger use ‘S- 4 


Week 


1958 Bell Helicopter 4762, fully equipped, 
eady to fly. TT620, 600 inspection done 
Blades factory reconditioned. J-W Helicop- 
ters. Arcata, Airport, Calif. TE-9-2216 


DCS 1620-56 executive interior. 16 place 
extra gas Airstair d Collins radios \ 
first clas nirplane. Consider light twin in 
trade. Price $135,000. Phone MI 4-5366 
Reg Robbins Municipal Airport, Houston 
Texas. 


Widgeon 44 A Lycoming 260 HP Lockheed 
conversion hartzel three blade props. Re- 
clining seats good radio, perfect condition 
$42,500. Reg Robbins MI 4-5366, Municipal 
Airport, Houston, Texas. 


Mebile Aircenditioner 20KW Gen., $200 
heater, truck mounted, $1250. State Airlines, 
Mun. Airport, Charlotte, N. C. 


A 
3-PHASE 
PLAN TO 


STEP OUT OF 
SPECIALIZATION 
INTO TRUE 
SYSTEMS ENGINEERING 


Olga la Transmission & 

Power Generation & Transmission — 

Digital & Analog Computing 

. Unique systems programs underway at the Defense Systems Department 
embody the engineering disciplines listed above. If you can contribute 
in any of these areas, you'll have an opportunity to learn as many of the 
others as your abilities permit. Here’s how it works: 


STEP 1 
| STEP 1 | Join a system project at DSD as an expert in any of the fields 
listed above 


STEP 2 : 
Learn one, two, three or more of the other disciplines applying to 


this system and broaden your overall systems knowledge. 


STEP 3 : 
Move up to higher levels of responsibility in true systems 


engineering as fast as your growing capabilities permit. 


STEP 4 Based on your interests and aptitudes, you have the oppor- 


tunity to build further from systems engineering into pro- 
gram management. 
‘t., 

TAKE THIS STEP NOW! cet tne fui! facts on how you can take advan- 
tage of this plan to gain abilities and responsibilities in large 
scale systems engineering. Drop a note outlining your education, 

experience and interests, in professional confidence, to: 

gnipid teed 2? © Mr. E. A. Smith, Box 7.8 


cea ot Deen Bentsen 





EMPLOYMENT OPPORTUNITIES 


Two high-level 
openings for 
Propulsion Systems 
AERODYNAMICISTS 


The Transport Division of the Boeing Airplane Company has two out- 
standing openings for experienced Aerodynamicists for research in con- 
nection with future supersonic aircraft. These positions offer all the scope 
and challenge needed to realize your professional potential to the fullest. 
Assignments are on projects with long-range futures. Salaries from 
$12,000 to $17,000, depending on educational and experience back- 


grounds. 


The two Lead Engineer positions are: 
1. Airplane Performance Specialist 


The task of the group this engineer will lead is to explore the effect of 
propulsion system reaction on aircraft configuration and range, D.O.C.’s 
and initial aircraft costs. Objective of the group is to help define optimum 
choice of propulsion system for commercial as well as military air trans- 
portation systems. Requirements include an M.S. in Aero and six to ten 
years of experience in Aerodynamics and airplane performance in subsonic 


and supersonic flight regions 


2. Aerodynamic Configuration Specialist 


Duties here include drag analysis of nacelles and bodies in the presence of 
wings, and to assist in configuration of wings, bodies and nacelles to obtain 
optimum airplane configuration. Specific emphasis is placed in choice and 
arrangement of propulsion system. Requirements include M.S. in Aero, 


plus six to ten years of experience in high-speed aerodynamics. 


Drop a note today to: 
Mr. William H. Cook, Chief of Technical Staff 
Department 9AA, Transport Division 
Boeing Airplane Company, Renton, Washington 
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...environment for 
dynamic career growth 


SEARCHLIGHT 
hy fog gle], | 





_ ee ——«@ 
Full azimeth and elevation sweeps. 360 degrees 
in azimuth. 210 degrees in elevation Accurate 
te | mil. or better ower system. Comeptete for full 
tracking response Angle acceleration rate: AZ. & 
dc grees per second squared EL.4 degrees per second 
squared Angle slewing rate: AZ 20 degrees per 
sec. EX. 10 degrees per sec. Angie tracking rate 
10 degrees per sec. includes pedestal drives. sete ne 
potentiometers, drive motors, centret amplidynes 
Excetient condition Quantity in steck for im 
mediate shipment ideal for missile & satellite 
tracking. antenna pattern ranges, radar systems 
radio astronemy any ereject requiring sccurate 
response in ctewation and azimuth 
Complete descrigtion in McGraw-Hill Radiation 
Laboratory Series, Volume |. page 2784 and page 
209, and Volume 26, page 233 


$50 


UU ALTER FIFTH Ave 


NEW YORK 


INSTRUMENT CO. Bie 


6-469) 








LEASE/SALE 
DC-3C EXEC/AIRLINER 


A 24 seat Dougles airliner recently re 
turned from executive service. PAW 1830-92 
engines, tape recorder, fans, reor buffet 
cirstair door, radio, includes dual omni 
Iimmediotely available for lease, lease 


purchase. Contact 


NATIONAL AERO LEASING CO., INC 
P.O. Bx 48-184 Miami International Airport 
Airland Newton 5-0734 











HILLER HELICOPTER 


Modernized UH 12 B with complete agri 
cultural spray equipment. 
Attractively priced. Low time. 
EAST COAST AVIATION CORPORATION 
lexington 73, Massachusetts 





CONVAIR 240 


Airesearch executive conversion used as 
our show plane. For immediate delivery. 
Sacrifice. Far below our cost. 
Call or Write for Details 
FREDERICK 8B. AYER & ASSOC., INC 
250 Park Ave, N.Y. C U 7.1800 
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McGBAW-HILL 


whatever . 
your 
+ needs.. 


Equipment Manuals — Product Cata- 
logs — Handbooks — Training Aids — 
Industrial Relations Literature — Pro- 
cedural Guides — Engineering 
Presentations — — — and any type of 
technical literature 


use our speciglists in——— 
WRITING .: . EDITING 
ILLUSTRATING ... PRINTING 


McGRAW-HILL 
Technical Writing Service* 
330 West 42nd St., N.Y.C. 36 
LOngacre 4-3000 
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subscribe t AviaTiIon Vi 


iviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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There’ve been some 


CHANGES.... 


\ new name and a new organization have been established for a well known 
defense team! 

Bell Aireraft's military and government products operations, founded 25 
vears ago, now form the new Bell \erospace Cor] tion. a wholly-owned au- 
tonomous subsidiary of Textron Ine. 

Kach division of Bell Aerospace takes on ne readth under this new 
arrangement. ..new capacity for research and de pment, new operational 
stability and new resources with which to work efi ind economically with 
civilian and military contractors 

Bell Aerospace has strengthened its manager t and improved its pro- 
duction capabilities while retaining the scientific technical personnel and 


facilities of the three former Bell Aircraft defense erations. These divisions. 


each prominent in its own right. are: 


Bell Aerosystems Company (form Bell Aireraft’s Niagara 
Frontier Division). Buffalo. New Yor! recognized leader in the 
diversified fields of rocket propulsior nies, aireraft and space 


techniques and systems. 


Bell Helicopter Company, (formerly b Helicopter Corporation) 
Fort Worth. Texas ploneer developer e of the world’s largest 


producers ot rotary wing aircraft. 


Hydraulic Research and Manufacturing Company, Burbank. 
California, outstanding designer and er of electro-hydraulis 
servo control systems and valves fi miced aircraft. missiles 


and satellite projec ts. 


BELL AEROSPACE CORPORATION 


BUFFALO, NEW YORK 














880 JET AIRLINER 


FREE WORLD LEADERSHIP 


The free world’s fastest missile, interceptor, 


bomber, and jet passenger planes 


are all Convair products! 


CONVAIR 
GENERAL DYNAMICS CORPORATION 





